they “pass the ammunition” 


When heat treat specifications get really tough— as in are designed and built to meet your production require 
the production of proyectiles-—Surface’ furnaces and ments, Whether for watch gears, ordnance or auto parts 
conveyor equipment give you the performance you need With 40 years’ experience in heat treating, producing 
Ihe shells pictured are starting through synchronized many types and sizes of furnaces, with a variety of work 
Surface’ hardening and drawing furnaces, at 150 rounds handling systems, Surface Combustion can meet your 
or 4200 pounds per hour. This is typical of the many space and production requirements——meet your toughest 
critical yobs being successtully handled by “Surtace’ con specifications economically 


tinuous, automatic hardening and drawing lines. They Write for Literature Group H53-4. 


SURFACE COMBUSTION CORPORATION TOLEDO i, OHIO 
ALSO MAKERS OF 


Athabar HUMIDITY CONDITIONING Jjanitrol AUTOMATIC SPACE HEATING 
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JERHAPS I shouldn't say it but here goes: The reception the 
A.S.M. received while touring Europe made me feel just 
like Ben Hogan being ticker-taped up Broadway 

Early this fall the A.'S.M. will receive a formal invitation 
from the iron and steel institutes and the metallurgical 
societies of England, Sweden, France and Germany to join 
with them in holding an International Metallurgical Con- 
gress in June 1955. Plans are as follows 

The technical theme of the Congress will be “Steel- 
making”. The duration is to be three weeks: one week in 
London, one in Dusseldorf and the last in Paris. Two days 
in each country will be spent at technical meetings and 
discussions; the rest of the week will be devoted to visiting 
plants. At the close of the Congress group visits will be 
arranged to southern Europe and to the Scandinavian 
countries. As soon as complete details are available, the 
entire membership will be notified 

The AS.M. Publications Committee met in Cleveland in 
June, reviewed 82 papers and accepted 59, of which 54 have 
been preprinted (see July Metals Review). Of these, 38 will 
be presented at the Cleveland convention and 16 at the 
A.S.M. midwinter meeting in Boston's Statler Hotel, March 
4 and 5, 1954. Extended digests of many of the Cleveland 
Convention papers will be published in Metal Progress in 
October and November 

There will be three educational lecture serie and a 
cracker-jack two-day super technical seminar on Saturday 
and Sunday, Oct. 17 and 18, under the chairmanship of 
Gk Dave Turnbull. The topic will be “Relation of 
Properties to Microstructure.” An important participant in 
the seminar will be Alan Cottrell, professor of metallurgy 
at the University of Birmingham in England. As the So- 
ciety’s guest through the A.S.M. Visiting Lectureship Plan, 
Dr. Cottrell will present lectures at nine leading educational 
institutions with top-ranking metallurgical department 

Letters of commendation have been flooding the head- 
quarters office on the fine series of metals technology lec- 
tures presented to vocational teachers under the planning 
and direction of United Shoe Machinery’s Bill Collins, 
chairman, and his A'S.M. Vocational Educational Commit- 
tee. The program has been presented to vocational teachers 
in New York State at Oswego, and in Massachusetts at 
Fitchburg 

As secretary I have just finished signing my name for the 
58,000th time to checks which discharge A.S.M.’s obligations. 
As secretary of the A'SS.M. Foundation for Education and 
Research, I have signed 45 checks for $400 each and sent 
them to 45 schools teaching metallurgy. The $400 will be 
awarded to an individual (preferably a sophomore) selected 
by the metallurgical department, to assist in defraying his 
expenses in metallurgical studies 

We have just been notified of the names and addresses 
of 214 winners in the A'S.M. Science Achievement Awards 
program sponsored by the Society and conducted by the 
National Science Teachers Association. Checks, Govern- 
ment bonds and certificates will be presented at school as- 
semblies in the fall by representatives of AS.M. and 
N.S.T.A. The Science Achievement Award permits the par- 
ticipant to become a member of the Future Scientists of 
America, and is recognized as a most constructive effort to 
interest junior high school students in science and senior 
high school students in engineering as a profession 

I'm looking forward to seeing all of you in Cleveland 
Energetic effort on your part to help secure attendance will 
reward all concerned. Those who have once attended a 
national convention become regular participants and there 
is nothing so inspiring and invigorating and so productive 
of good results as attendance at the annual affair. So come 
and stay as long as you can. It will be time well spent 


Cordially yours, 


W. H. Ersenman, Secretary 
AMERICAN SOCIETY FOR METALS 


be - 
4 
As was saying — 
Me 


Metal 
and is 


A large automotive parts manufacturer “pack- 
carburizes” drive pinions in pots conveyed 
two on a tray through a gas-fired furnace where 
1700 F. 


designs of the furnace tray cracked, warped 


temperatures range up to Previous 
and scaled quickly, with average service life 
limited between LOO and 600 hours. 

This manufacturer asked Electro-Alloys en- 
gineers how service life of these trays could 
be extended. Electro-Alloys designed a new 
furnace tray...cast it in a grade of heat- 
resistant Thermalloy best suited for long car- 
ago, 
I hermalloy trays were installed. Today, with 


burizing service. Two years these 
over 10,000 service hours each, they are still 
in use. 


Thermalloy is not one alloy but a group of 


AMERICAN 


Brake Shoe 


COMPANY 


Metal. 


monthls 


American Seciety for 


Morris, 


copyrighted. 19534. bes 
lished at 404 Wesley Ave Mi 


allovs—each developed to meet specific high 
temperature operating conditions. Electro- 
Alloys produces many types of high heat 
resistant Thermalloy castings such as muffles, 
retorts, trays, fixtures, baskets, rollers. In 
many cases too, Electro-Alloys engineers can 


help you redesign your heat-treating parts in 


lhermalloy to give more operating hours per 


dollar. ( all your necarest Llectro Alloys rep 
full 
Electro-Alloys Division, 
Elyria, Ohio. 


resentative tor information or write 
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Thirty five years ago the Spencer 
Turbo was first specified by a furnace , 
manufacturer. Since that time, the list 
has grown to more than thirty—all of 
whom are Spencer users today. 


The reasons they prefer Spencer are 
the absolute reliability — perfect per- 
formance and low maintenance over 
long years of almost continuous service. 


Complete information in Bulletin No. 
126-A. For other industrial uses, ask for 
Turbo Date Book No. 107-C. 


SIGNER 28 
35 TO 20,000 C.F.M.; ce 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.-P. 


THE SPENCER TURBINE COMPANY : HARTFORD 6, CONNECTICUT 
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Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
... investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North 
rup Company, 4927 Stenton 
Avenue, Philadelphia 44, Pa. 
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“WAUKESHA METAL” and © 
WAUKESHA STAINLESS STEEL 
moines... 
CORROSION TESTED 


“Waukesha Metal” is a high nickel alloy — close- 
grained with excellent corrosion-resistant qualities. 
Waukesha Foundry produces castings in “Waukesha 
Metals” in a wide range of alloys — 
@ for contact with over 100 foods, beverages, 
chemicals, pharmaceuticals and other prod- 
ucts possessing corrosive characteristics. 


for bearing applications in equipment re- 
quiring sliding or rotational metal-to-metal 
contact without seizing or galling of corrosion 
resistant parts. 


WAUKESHA 


CASTINGS 
@ for ree-mac ining and for high polish sn Stainless Steel 
surfacing. 


Available in the 300-400 series in extra 
Castings in “WAUKESHA METAL” are so widely : 

1 that WAUKESHA is the | gee yer : low carbon and in the 35-15 and 25-12 high 
used tha / SHA is the largest nickel alloy , 
; & ) alloy series, WAUKESHA offers Stainless Stee! 
jobbing foundry in the country. As just one example é 

Castings that are produced under strict metal- 

of the industrial acceptance of “WAUKESHA ; 

; lurgical laboratory control for close texture, 
METAL” — virtually all of the milk you drink and , 

uniformity and dimensional correctness. 

all of the ice cream you eat has passed over a 


“WAUKESHA METAL” casting in processing. 


Two Gooklets 


— One booklet on physical properties, chemical specifications and 
application recommendations of “Waukesha Metals.” 

— The other booklet on WAUKESHA Stainless Steel Castings 
describing their metallurgical characteristics and application 
recommendations. 

—A postcard or the convenient coupon below will bring cither 
booklet — or both. And, of course, without obligation. 


WAUKESHA FOUNDRY CO., 5304 LINCOLN AVENUE 
WAUKESHA, WISCONSIN 
Please send me your booklet cbout [] Please send your descriptive booklet 


Metals’ which describes — Wavkesha Stainless Stee! Castings 


their properties and suggested oappli- 
j cotions. 


Nome 


WAUKESHA, WIS. 
Eastern Office: 
657 Bloomfield Ave., Bloomfield, N.J. 


Street 


City 
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annealing furnace at the Falk Corp. In one cabinet, these 


Inetru mente Multiple Burner Flame-otrols centralize protection for all 


burners, providing a compact accessible control center. 


BARBER Wheeleco Multiple Burner Flame-otrols continuously monitor 
COLMAN hee CO six North American gas-oil burners on this giant car-type 


Flame electrodes are mounted at burnet ports. 


safeguard combustion Wheelco Flame-otrols provide for manual or automati: 


ignition, time delay for purging or a combination of both, 


of six burners on For oil or gas, they give you complete flame supervision 


... from sale start to safe shut-off, They're faster, 
giant FALK annealer safer... beeause thes operate electronically! 


Write for bulletin F2—3... WHEELCO INSTRUMENT DIVISION 


BARBER-COLMAN COMPANY, DEPT. |, 1518 ROCK ROCKFORD. ILLINOIS 
Factory-trained field engineers P 
sentieme interested in learning’ re at NVhee t 


in all principal cities 
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PROPER CONTROL AND TIMING «|! the complete heating evel 


i- provided by the conts above fo assure eff pre ure ow ine | 
cient furnace operation and uniform heating of part the unit mize oNtdat | i is ter 
provides iutomatic programming of heat iad cooling eveles, ‘ 


olving Ryan’s complex heating problem 
speeds nation’s jet engine production 


Kev to success of Amertea s 


jet engine program are the bast cooling is provided | lem 
subcontractors who back up the large yet engine producer extracts bot air from the tu ‘ L then | 
One of these subeontractors is Ryan Aeronautical Co.. it back inte the 
San Diego. Cal. In setting up their jet aft frame production, reducing operations is mad thle by using a Gel ate 
Ryan had the problem of releving residual stresses with phere converter to minimize oxidation of t i 
out distorting the metal. a result ‘ 
After studying the problem vith General Eleetrie en 
vineers, Ryan specified a furnace that would provide unt Heat iid atmosphere consumption are reduced 
form heating and cooling at ZOO per tour bust pre ear that 
duction at low cost is also mecessary. under the furs 
Applying vea fexperience gamed in the development 
of Americas first jet engine, G.t lest a RYAN GETS VALUABLE INSTALLATION SUPERVISION 
peeial elevator fur e that allows automatic program Po assure Ryan of proper furnace operation. G-E engineer 
control oof the complete tim temperature evele ised the complete pistallation om plant. 
iniform: heati t without weaker from GJ eld stall 
A metallurgreal sts Lure it | | thy 
} ingoed manulacture 
STRESS RELIEVING JET AFT FRAMES this speeta example of G4 heats 
elevator furnace is accomplished thy tortion of 
metal. ted t int Ap is § 
thre ' (,.} 
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GENERAL ELECTRIC 


ONLY ONE OPERATOR 
| 


Pressure reguiators and pres 

sure switches are mounted 

under the writing table This 

protects them from dust or 

a dental disturbance and 

provides more working space 
the table 


Up to five aircraft cables can be pre- 


stressed and proof loaded at’ various 
and at one time on this new 


Riehle Aircraft Cable 


loads 


Lester. 


By a turn of a handwheel, loads can 
be adjusted to any desired point with- 


in the range of the machine. 


The duration and strain at each test 


station is preset on adjusters mounted 
under the writing table. After setting, 


the machine is operated by simply pres- 


sing the buttons on the console. When maximum 


strain has been exerted for the preset time interval, 


: 7 The mooring table accommodates up to 50-foot 
the machine automatically releases the load. After 6 I 


; lengths of cable. Tables for longer cable lengths 
the load is released, the timers automatically reset 


‘ve : are available. Safety guards are the open type so 
to zero for the next test. The strain on each cable : ; 


that the cable may be conveniently inserted. 
is recorded on large easy-to-read dials. Each dial ' 
has two hands; one records strain at any time and The Richle Aircraft Cable Proof Tester meets all 


the other records the maximum. specifications of the Bureau of Naval Aeronautics. 


WRITE FOR LITERATURE, SPECIFICATIONS AND PRICES 


Division of American Mackine and Metals, Inc. 
EAST MOLIWE, ILLINOIS 
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High-Temperature Vacuum 
Furnace 
The K. H 


gned a new type of high-tempera 


Huppert Co. has de 


ire eleetric vacuum furnace for 


production and laboratory use where 


each other it ae red 


bor further information circle No. 633 
on literature request card on p. 32-B. 


Oxygen and Combustibles 
fnalyzer 


\ nh Ba ‘ el i 
tible ina er provide pe 

| i inalyzer ne 


multi 
fuels or fuels of varying composi- 


ave fuel, especially where 
tion are fired, and can act as a safety 
vuide to prevent the lighting off of 
unpurged, gas-fired 


chambers. Analyse 


combustior 


of percentage of 


(an index Of exXcess air) and 
percentage combustibles (an index of 
fuel-alr mixing performance) are of 
fered for the first time in a single, 
compact unit The gas analyzer and 
its recorder indicate or automatically 
control the necessary adjustments re 
quired to matntati maximum 

withit 


or ethic leney combustro 


limitation 


bor further information circle No. 644 
on literature request card on p. 32-8. 


Reversal System for 
Regenerative Furnaces 
A new packaged automat eversa 
tem for open hearth furnaces ans 
regenerative soaking pits ha ee! 


ntroduced by 


or The 
‘ feat 
pane 
he reve 
ure 
nile Re 
i cat it 
ated automat 


elapsed 
{ ! checker 
temperature, ot 
automat 
pusl ittor lesired 
Pat ht ite fh ! 
ind reversal equence Pistol-griy 
} perator 


bor further information cirele No. 635 
on literature request card on p. 32-B. 


Salt-Bath Rectification 


Graphite rods f low-c¢ 
automatic rectification of elect 
alt-batl furnace ! 
steel heat treating have bee at 


nounced hy the Stach pole (al 


Co. Decarburization is avoided, eles 
trode life prolonged, alt-batt 
life extended, and better bath cn 


culation speeds heatir 


bor further information circle No. 636 
on literature request card on p. 32-8. 


inode Rod Support 
A new type of anode rod support, 
which provides permanent insulatior 
of anode rods from plating tanks, 


has been developed by Daniels Plat 


digest 


NEW PRODUCTS 


¢ 


ca 


bor further information cirele No. 637 
on literature request card on p. 32-18. 


Flexible Grinding Wheel 
\ new tool for 


metal ti hit eit ntrod 


hit rinding and 


enve ‘ ‘ ‘ inn ‘ present 
i ont ‘ il i ‘ inface 
etal pa I t 
irface ind remove flaws from con 
toul without the danger of di t 
nto the toch 


bor further information circle No. 638 
on literature request card on p. 32-B. 


Cobalt 60° Radiography 
Technical Operations, Inc., has ar 
nounced a portable directional ex 
posure shield for the safe handling 
of strong sources of cobalt 60 for in 
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more jet 
engine rotor wheels 
than all other 
alloys combined! 


JAR baby ot the Timken Company, 
"16-25-6" alloy steel helped make jet 


propulsion pracucal because it was the ove 


steel suitable for commercial production of 
jet engine rotor wheels. More of it has been 
used for this purpose than all other alloy steels 


combined! Reason: it has the Jest combination 


of the three top requirements for jet engine 


rotors, 


1. GOOD HIGH TEMPERATURE PROPERTIES! 
Operating in gas temperatures up to 1500 F., 
'16-25-6" retains high creep and stress rup- 
ture strength. And it has excellent resistance 


to scale and corrosion. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


2. LOW IN STRATEGIC ALLOYS! '16-25-6" uses 
no cobalt or columbium, is relatively low in 


other strategic alloys. 
3. GOOD MACHINABILITY! 


The Timken Company will help you adapt 
“16-25-6" to your purposes—or help you 
choose other alloy steels suited to today's 
high temperature, high speed applications. 
Write The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. 


Cable address: “TIMROSCO”, 


HK Reg. U. S. Pat. Off. 


Pine Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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helow horizontal 


for further information cirele No. 639 
on literature request card on p. 32-B, 


5000" Tube Furnace 
The new Model CT 


tube fu 


nace for ultra-high temperature wor} 
nha recently bee announced by the 
Pere: \ quipment The equip 
ment capable of reaching a te 


perature of 5000) | in approximate 


ly 2 hr. Even-temperature zone of 


the furnace is 12 x in. dia., with 


full heated length of 26 in. Car 


ho resistot clement 


cally 


vater-flow fail 


transtormet 


bor further information cirele No. 640 
on literature request card on p. 32-B. 


Test Chambers 


{ new tine of ilti-rang 


purpose test chambers 


capable of 


temperatures to 


producing low 


Strippable Coating 


A new faust-drying trippabl 


elocity force itt re ith ter bor further information cirele No. 642 
provided | 1 fa vhose t on literature request card on p. 32-1 
mounted outside the cold test pace 

Nonmagnetic Test Unit 
reduces temperature Variatior nm a 

parts of the test space to a minimu I hnica Refrigera 


as announced a completely nonmag 


etic chamber ised determining 
bor further information cirele No. O41 


oe ofl af nerat lectrical 
on literature request card on p. 32-8. tu electrica 


TIARCO CORPORATION ’ 


romolloy processet 


ON ALL AMERICAN AND SWISS PATTERN FILES 


NON CLOGGING © RUST RESISTANT © LONGER LASTING 


Tiarco Corporation has appointed LR Heat Treating Sales Co. as distrib- 
utor of Kromolloy Processed Files. For further information, call or write to: 


LR HEAT TREATING SALES CO. 


OF KROMOLLOYVY PROCESSED FILES 


107 VESEY ST 
NEWARK S N. J 
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exams for Fink!’s 
and Die Blocks 


From steel formula to finished product. Finkl dir 
blocks and forgines are carefully checked. Analyzed 
spectroscopically and chemically, tested with Rockwell 
and Brinnell, and thoroughly inspected by Ultrasoni 
and Maenatlux methods, Fink! forgings and die blocks 
are the finest available and at the lowest cost to you 

Phese tests are run under the keen metallurgical ev 
of Ted and his crew of technicians, John, Clay, Osean 
and Kenny. assuring you that yvour forgings and dis 
blocks have passed the most critical modern tests by 
experts in ther field. 

Since 1879, “Forgings by Finkl” and die blocks with 
“Impressions That Last” have been products of the 
highest quality. When planning die block on 
forging requirements, you are invited to call on Finks 


experienced men and modern facilities, 


Spectroscopic test 
Chemical test 
Hardness test 
Tensile test 

. Ultrasonic test 
Magnaflux test 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Fink! & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
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fields in the development testing of 
pure metals. Since stray magnetic 
fields hamper such testing, the new 
unit is constructed entirely of brass, 
copper, aluminum, rubber, bakelite, 


glass, wood and Fiberglass. All mo 


tors and electrical components are 


NOW! HONITE 
OFFERS COMPLETE 
BARREL FINISHING 


located approximately 6 ft. away to , SERVICE 
eliminate effects of their electrical 

fields. The unit produces any tem- 

perature trom 112 to 

witl close temperature control An 

inner chamber thermally voverned 


These HONITE distributors are ex 
perts who have had years of experience in 


HONITE DISTRIBUTORS barrel finishing. Your local distributor 1: 


Sales and Service equipped to give you complete service on 
every phase of barrel finishing: equipment, 


by vernier control assures holding of AUTHORIZED 


temperature to +0.1 


bor further information circle No. 643 
on literature request card on p. 32-B. 


Micro Deburring Co 


. Chicago, Wi Honite chips and Honite compounds 
Camera Microscope Mechanical Finishing Co He'll show you that HONITE ts the 
A new model of the Reichert cam Cincinnati, Ohio longest-lasting fastest-cutting natural 
era mict ope ncorporate the fol Metal Finishing Corp barrel finishing abrasive available today 
owing improvements: The transmit Haze! Park, Mich You'll see that no other barrel finishing 


ted light oures Metal Parts Processing Co abrasive not even granite retains its 
mounted on a Nework, NJ cutting edges as long as HONITE!' 
rotatn carrie Metal Finish, inc He'llshow you why low-priced HONTTE 
permitting more 
is not only best, but most economical for 
envenient and M. E. Baker Co 
Conbsidee. thon fine finishing to close tolerances, and for 
nstantaneou See many other jobs involving a minimum 
switch from it indianapolis, ind amount of metal removal 
cident to trar 
Deburr Co. 
mitted light and Philadelphic, Pa Ask ahroud SU PER HONITE 
Vict Versa The Gerell Mfg Co 
incident light Cleveland, Ohio World's Toughest Abrasive Chip 
’ ource can be Mosher Co ta - Only chip engineered for both grinding 
wung to the back enabling the in and burnishing. Made of super-hard alum 
<tar emplo en of 3 recision Tumblin u ° 
tant mployment of an are lamp porns y 4 om inum oxide mineral grains fused with a 
Camera bellows extension is activated ; ceramic bonding agent. Gives high luster 
' by a calibrated drum. Instrument ts Sundmark Supply Co f } YY » hec » cl — 
ian Anaoles, Colt inish in jig time because chips never 
available from Wm. J. Hacker & Co, 


crumble or pulverize 
bor further information circle No. 644 
on literature request ecard on p. 32-B. 

Write today for free copy of IM Barrel Finishing filed with 


helpful information on increased efficiency, lower costs 
Protective Coating Mining Co.; Bent P91. Poul 6. 


A newly developed, low-cost pro 
tective strippable coating compound 
Ernst Bischoff Co., prevents 


corrosion or abrasion damage to 


Compony 


Address 


metal tools and parts during storage, 


Nome Title | 


handling or shipment. This transpat ang 
Made in USA by Minnesota Mining & Miq Co +P 46, Munn also makers of otch” Brand Pre 
ent ethylcellulose base coating is ap e Sensitive Tape nd Recording Tape, Underseal” Rubberized Coating,  beotchiite” Re 3M 
fiectiwe Sheeting safety. Ww Non-s Surtocw Abrasive 1M” Adhewve Genre Eenort 4 
plied by the hot dip proce ha 122 E. 62nd St., New York in Canada Londor Cor 
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IF YOUR PRODUCT CALLS FOR HEAT-TREATING ...1T CALLS FOR 
A WESTINGHOUSE FURNACE... GAS OR ELECTRIC, 
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“Top-quality contro 
with new 


says...Rodney Metals, Inc. 


“Betore acquiring our Westinghoue Bell- Lype Furnace 
we had to depend on outside sources for the bright 
annealing of our steel stock, This would frequently 
result in costly delays. Now that we have our own 
furnace we avoid all breakdowns otf production 
schedules. 

“Ina matter of hours, with our Westinghouse integrat- 
ed operation, our sheet steel warehouse can supply any 
specific gauge and hardness to the parts manufactur ing 
operation of our affiliated company, Modern Venetian 
Blinds, Inc. To maintain the high quality standards ot 
Modern’s venetian blind hardware products, it is 


mandatory that our steel, after annealing, be of uni- 


form hardness and “bright’—tfree from scale. We have 
been able to maintain this top-level quality control 
with our Westinghouse Bell- Type Furnace.” 

Investigate Westinghouse Heat- ]reating Furnaces. 
Whether it be tor your production line, toolroom o1 
laboratory, you'll get the heat-treating flexibility you 
need and want with Westinghouse Heat-Treating 
Furnaces... GAS or ELECTRIC 

For more intormation regarding Westinghouse 
Heat-lreating Furnaces, write today tor your copy 
of the 40-page booklet, Harnessing Heat (B-5459) 
Westinghouse Electric Corporation, Industrial Heat- 


ing Department, Meadville, Pennsylvania. 110499 


you can BE SURE... 


Exogas* atmosphere generator and control panel used in 
conjunction with the Westinghouse Bell-Type Furnace. 
This generator and control panel give constant atmos- 


phere control and absolute temperature reliability. 


Dhis is a three-base installation with one Bell, allow 
Ing continuous Operation One bat h being mincale = 


one batch cooling under hood; a third batch uaload- 


ing trom base. 


— 
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been tested for prolonged periods i 
an atmosphere of 100‘* humidity at 
100° 
teel panels. It can be removed by 


litting and peeling, and is re-usable 


without rust or corrosion or 


bor further information circle No. 645 
on literature request card on p. 32-B. 


Metal Identification 
A light-weight, 
emble d 


completely a 
testing kit by 
contains all the 
solutions to identify the 
metals and their alloys 


metal 

Spot-Testers, Ine., 
necessary 
following 
Aluminum, copper, tin, nickel man 


yanese, phosphorus, iron, steel, molyb 


denum, cobalt, lead, antimony, zine, 


admium, monel, cupro-nickel, nickel 


chromium stainless metals, precious 
and semi-precious metals. Results car 
be obtained in less than 2 min... and 
there is enough material for hun- 
dreds of tests. 


For further information circle No. 646 
on literature request card on p. 32-B. 


fluminum Flux 

\ new type of aluminum welding 
flux which allows the operator to 
see exactly what he is doing while 
welding has been announced by Sola 
Aircraft Co. The flux becomes liquid 
when the metal is ready to weld and 


serves as a temperature’ indicator, 


for a good many more. 


Tool Steel. 


AMONG A TOOL STEEL 
SALESMAN’S SOUVENIRS 


Here's ao punch and a slug — not an unusual 
punch but one with a history of accomplishment 


A good customer, during the hectic days of World 
War Il, had difficulty getting a 1°4" diameter hole in 
about 2000 pieces of hot rolled plate 1'/4"x 8"x 8” ina 
hurry. The finished product was a hook-eye to be 
welded atop buoys, on a Navy job. Burning and drilling 
were tried but were too slow. With great apprehension 
a punch and die were made, using Ziv's PLANCHER 
Tool Steel. The 2000 holes were promptly punched, cold, 
without a hitch, and both punch and die were good 


While you may not be punching 1'4" thick hot rolled 
plate, you may have other jobs calling for a tough, 
resifient tool steel, built to be tough, real tough, then 
it is wise to use Ziv's PLANCHER Silicon Manganese 


Photo Courtesy of Mesker Bros. tron Co 


St. Louis, Mo 


ESTABLISHED 1918 


2945 W. HARRISON STREET * CHICAGO 12, ILL. 
BRANC 
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reduces oxides continuously and 1s 


easily removed after welding. The 
flux eliminates the puddling stick and 
can be used as a back-up material 
and with hotter flames. 


For further information circle No. 647 
on literature request card on p. 32-B. 


Voisture Content 
of Foundry Sand 

The Harry W. Dietert Co. has de 
veloped an electrical moisture deter- 
mination machine, the *“‘Waterteller,”’ 
which takes a continuous flowing 
sample of core or molding sand from 
a conveyor or mill. A stream of rid 
dled sand falls on a_rubber-faced 


rotating disk. The sand is struck off 


to constant volume and then rammed 
by a roller to a predetermined hard 
ness. This controlled ribbon of sand 
is then subjected to a high potential 
voltage and the current flows throug} 
the and ribbor The the 
moisture content, th reatel the 
distance the electrical current will 
flow. The 


expressed it distane 


moisture content thu 


expanded scale. 


For further information circle No. 648 
on literature request card on p. 32-8. 


Varking Machine 

A new portable electric marker fon 
freehand electrical marking on hard 
or soft steels has been announced by 
the H. P. Preis Eng 


Co. The ten-station rotary switch and 


raving Mac hine 


regulating knob are important fea- 
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Every B-36 lands on 
U-S-S Carilloy steel 


@ When 179 tons of B-36 thump down on a landing strip, 
tremendous stresses are built up in the structural parts of 
the landing gear. Only the highest quality in steel can 
handle this tough job, which is one of the most exacting 
in the aircraft industry 

All of the rugged main columns for these landing gears 
are made from CarRILvLoy electric-furnace aircraft 
quality ingots. This high quality alloy steel provides the 
great strength and shock resistance demanded in the per 
formance of the finished part. ‘The main columns for these 
landing gears are forged. The original ingot, as shipped to 
the forger, weighs approximately 37,500 Ibs. From it are 
produced two columns, each weighing about 1200 Ibs. In 
other words, approximately 93°, of the steel has been re- 
moved—with a mere 7‘, of the original ingot left to do 
this tremendous job. Obviously, this steel must be of the 


very best quality. 


The same care and skill go into every ton of CARILLOY 
steel that you buy, whether it’s a giant alloy ingot ora 
few tons of special steel. Our experienced metallurgists 
keep a close check on every heat of steel to make sure it 
has the strength, hardness, toughness and machinability 
that’s needed. 

If you have a special steel problem, let us know. We'll 
v glad to help you with it 


No ordinary steel could withstand the huge 
shock loads imposed on the main landing gears 
of Convair's giant Air Force B-36 Bomber. The 
plane has a maximum gross weight of 368,000 
Ibs, with still higher landing shock loads. But 
Carilloy steel has more than enough im- 
pact strength to hold up under this severe pun- 
ishment. 


Carilloy electric-furnace aircraft quality 
steel meets every requirement for these vital 
parts. The precision machining and expert heat 
treatment they get at Cleveland Pneumatic Toot 
Company complete the job. 


‘UNITED STATES STEEL CORPORATION, PITTSBURGH COLUMBIA-GENEVA STEEL DIVISION, SAN 
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must be right’’? 


H™ in the machine shop of our Homestead Forgings Divi 
sion the stakes are high. The responsibility is enormous 
For here, forgings of all types and sizes— generator shafts, back 
up rolls, drop hammer columns, ship shafting, ete. — receive their 
final “rough” or “‘finish’’ machining 


This is the wind-up for all the work that has gone before — the 


heating forging, heat treating, the hundreds or thousands of 
man-hours. The success of the entire job is now in the hands of 
the machinist. He has to be good 

That’s why men like William Holohan are in charge of all 
machining operations in our Forgings Division 

Holohan has been a U.S. Steel Machinist for 41 years. As an 
expert on the 12-foot vertical boring mill, he is carrying on a 
family tradition of fine steel making — following in the footsteps of 
his father, who retired as a Foreman after half a century of service 

These are the men who make your U-S’S Quality Forgings 
men, working with the most modern equipment, whose skill and 
experience are combined to give you always the finest forgings 
that money can buy 

Send for our free $2-page booklet describing U'S’S Quality 
Forgings. Write to United States Steel, 525 William Penn Place, 


Room 2816-I, Pittsburgh 30, Pa 
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HALF THE NEW CARS HAVE COIL SPRINGS MADE OF 


U-S-S CARILLOY PRECISION ROLLED COIL SPRING ROUNDS ... 


Here, at Muehthausen Spring Division of Standard Steel 
Spring Co., precision rolled U'S*S CARILLOY Coil 
Spring Rounds are coiled without centerless grinding. 
CARILLOY Rounds have a guaranteed minimum decar- 
burization, and they cost less to use 


e they are twice as accurate as ordinary hot-rolled bars 
e require little or no centerless grinding 
e and they cost less to use 


@ In the early days of the development of coil springs for front 

uspensions of automobiles, the only steel that was available 
was an ordinary hot-rolled bar from which as much as .035 
of metal per side had to be removed by grinding to insure free 
dom from harmful seams, pits, and decarburization. Uhis cost 
money, was wasteful and time consuming 


his seemed to be an expensive approach to a simple problem 
«> United States Steel equipped one of their mills to produce 
hot-rolled bars to eliminate harmful defects and most of the 
grinding expense. They devised a method for rolling a bar to 
half the standard tolerances, with half the amount or less of 
decarburization, which made it attractive to use the materia 

is furnished” or with a small amount of centerless grinding 
We call this bar a Precision Rolled Coil Spring Round. It ha 
performed excellently when used “as furnished” or with asma 
amount of grinding 


his exclusive development has paid off in two ways. It paid 
us because the CARILLOY Precision Rolled Col spring Round 
is now used in over half of the coil springs in new automobile 
But, most of all, it has paid off for the automobile manufac 
turer in that bis costs are reduced with performance of the 
highest order. Today we are still hard at work developing new 
ind better alloy steels for other new uses in automobiles; for 
ox imple In automatic transmissions, power steering units and 


other new and vital automobile parts 


Our experienced engineers and metallurgists wall be glad 
consult with you on any steel or fabrication problem. Just writ 
to United States Steel, o William Penn Place, Pittsburgh $0 


Pennsvivania 


At the Gary Works of United States Steel, this precision 
mill rolls CARILLOY Coil Spring Rounds with extreme 
accuracy. Tolerances are only half of standard; .004” on 
the diameter, instead of the usual .008", and only .006" 
out of round, compared to .012” on ordinary rolled bars. 


Coil springs made of CARILLOY Precision Spring Rounds 
have been proved in severe laboratory tests, as well as in 
actual service on America’s best automobiles. They per- 
form so well that half of all automobile coil springs are 
now made of CARILLOY steel. 


TR 


3 
(a= 
y 
| > 


tures of this new marker because they enable the operator 
to make a light or bold mark at will by simple adjustment 
of the dial. The marker is suitable for gage blocks, highly 
finished precision dies and parts that other marking might 
damage, as well as for routine applications. 


For further information circle No. 649 


Washing Machine 

Metalwash Machinery Corp., announces a new washing 
machine combining a rotary drum and a flat belt conveyor. 
It is designed to remove drawing compounds, cutting oils, 
grease, and shop dirt from metal parts. Small parts that 


can be tumbled are washed, 
while the tote boxes and larger parts are processed on 


the convevea 


bor further information cirele No. 650 on p. 32-B. 


futomatic Mold Machine 
for Foundries 

Spo. Inc., has announced new fully-automatic ma 
chine that will produce more thi 00 molds per hour 
This new Spomatic machine <traight-throug! 
production eyele, accurate cor l, and msistent pro 


aductie I Uality motd vn | Oo operate on 


controlled by 


\ complete cycle, fully auto 
rhead metering box assembly 
hopper and then pulls an empty 


onto strip frame, which is positioned over the pat 


ter? lask owered, itively positioned, and then 


viven a 


to refill and pick 
another fi thn lane ! a queeze head po 
sitioned queeze operator me 
complished whil Ox eing refilled. Strip 
ping operatl 1 eeze head retract Meter 


box a \ mo into position with another 


sed and dried in the drum, 


If pyrometry 


_playsa part) 
_in your business 


THIS 1S THE MOST 
HELPFUL BOOK YOU COULD HAVE 
IN YOUR FILES! 


Here, in this well-indexed 56 page booklet is evervthing 
you want to know about thermocouples and pyrometers 
@ HELPS YOU SELECT THE RIGHT THERMOCOUPLE wir: ind 
protectii r tube for every installation. ¢ omplete informa 
tion on all ther wocouples and radiation pyr meters, with 
installation suggestions 
@ HELPS YOU KEEP THERMOCOUPLES ON THE JOB. ( omple te 
well-tabulated descriptions of replacement parts and ac 


cessories, with simple ordering instruction 


@ HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA 
Calibration tables for all commonly used the nnocoupl Ss, in 


Centigrade and Fahrenheit scak 


SEND FOR FREE COPY TODAY! Write The Bristol ¢ ompany 
6 Bristol Road, Waterbury 20, Conn 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


SEPTEMBER 1953, 
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Picture shows how oil that forms sludge can clog cooler. Sun Quenching Oil's natural detergency helps prevent such sludge formation. 


Coolers Glog with 


A New England firm uses five 2400-3000 gallon 
systems to quench all types and sizes of aircraft and 
automotive forgings. Since Sun oil was adopted 7 
years ago, not one system has required cleaning 
except for normal removal of mill scale. 


Sun Quenching Oils keep oil coolers clean. Teardowns 
are fewer and maintenance costs less. This is because 
Sun oils have a natural detergent action that prevents 
the formation of sludge and aids in removing any 
deposits that exist. 


Can Handle 95% of All Quenching Jobs 

Tests show that Sun Quenching Oils give better all- 
around results. For one thing, they assure hardnesses 
far above the commonly accepted minimum require- 
ments. In any system that provides normal agitation, 
they can handle 95 per cent of all quenching jobs. 
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Sun Quenching Oils Reduce Operating Costs 
Sun oils thin out when heated, drain off parts faster 
and more completely. Dragout is reduced to a mini- 
mum. They do not thicken up, and under normal 
operating conditions need never be replaced. For more 
information about Sun Quenching Oils, call your 
nearest Sun office or write to SUN OIL COMPANY, 
Philadelphia 3, Pa., Dept. MP-9. 


INDUSTRIAL PRODUCTS DEPARTMENT UNOC 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD, TORONTO & MONTREAL 


flask is being charged and jolted, the 
first flask is rolled over and carri 
out of the machine_on rollers to a cor 
veyor 


For further information circle No. 651 
on literature request ecard, p. 32-B. 


Thermocouple Head 

A new thermocouple head has bee 
announced by Claud S. Gordon Co., 
designed for compactne and elim 


nation of exes ive bulk and weight 


\ friction-lock cap cal Ine tighter ed 


or removed by a quarter tur \" 
usbesto yasket “assure mormture 
tivhitne The connector block is of 
heat-resistant material prec ially ‘ 

ted to withstand, without damaye« 
temperature ip to F. in 
tintiou ervice 


bor further information cirele No. 652 
on literature request card, p. 32-1. 


Spring Material 

A new copper-base alloy containing 
about 10 nickel, 15 jlicon and 
j aluminum has been developed at 


Battelle Memorial Institute It wa 


nade for electrical contact springs in 
arge accounting and billing machine 

other ye ist are eon mm the 
production of aircraft instrument 


and electrica equipment where higt 


trengt} prings are required Like 
the copper-beryllium alloys, the ne 
all can be made hard and strony. vet 

yl for forming hefore 
hardenin Its electrical conductivit 
and strength are not quite so high a 
In the copper-bery lium alloys 


bor further information circle No. 653 
on literature request ecard. p. 32-B. 


Heat Treating Unit 
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District and 
Sales Offices: 


Baltimore « Boston « Charlotte « Chicago 
Cincinnati « Cleveland « Detroit 
Kansas City® « Los Angeles « New York 


Philadelphia Pittsburgh San Francisco 


*RAHADA & PA 


DU PONT 


ostly 


More 


Sodium hydride process 


for positive descaling 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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Base Metal Losses 


use the 


DU PONT 
SODIUM HYDRIDE 
DESCALING 
PROCESS 


High dimensional accuracy 
for work of all shapes and sizes! 


There is never any danger of etching, pitting or loss 
of gauge when stock in process or fintshed articles 
a Du Pont Sodium Hydride Bath 
Descaling action stops the instant scale has been 
removed. This eliminates 


are descaled in 


base metal losses and 


stops rejects permits you to work to closer 


tolerances throughout all manufacturing steps. 


Just one fast treatment is all that’s needed for 
complete descaling of all metals not affected by fused 
caustic at 700°-750°F. This speed makes the Du Pont 
process ideal for production line set-ups, whether 

ill 
pet 
important savings in time, labor costs and floor space 


manual, conveyorized or continuous. And since 


scale breaking operations are eliminated, you 


Get all the facts from Du Pont — pioneer of sodium 


hydride descaling. Specialists will be glad to provide 
technical assistance for your metal cleaning pro 
gram. Just get intouch with our nearest district office, 


or send in the coupon below. 


detatled information about the 


kK. I. du Pont de Nemours & Co. «Inc 
Klectrochemicals Department MP-9 
Wilmington 98, Delaware 


Please send me mere information about the Du Pi 


Sodium Hydride Descaling Process: advantages 


mit 
ipplica 


tions, equipment used. | am interested in descaling 


AY 

he 

\ 

\ 

\ 

~ 

{ 

\ 

— 

\ 

sork shat at can do for you can be tour ew 

+g book Call our nearest office or use the coupon belo ” 

| 

| — 
| 
| 
| | 

| 

| 


lual cycles. The 


either gas or electricity and the 


parts simultaneously é Indivie unit cat 


fired with range of te 


peratures extends to 1750° F. in the 


tempering furnace. The 
7h to 500 Ib per hour 


and 1350° F. in the 
capacity of the units is from 
least six different sizes 


For further information cirele No. 654 on p. 32-1. 


Stretch-Forming 

A flexible jaw « 
of sheet stretch-forming equipment is made by 
Machine Works, Inc 
its function is rrip and curve the 


While 
complete the 


Known as the Hydra-Curve 
sheet to the « 
held in this 


longitudinal cu 


ectional contour of the die 
tretch-forming thet 
of the part. Use of vdra-Curve jaws 


0’, of material normally allowed beyond ends of 


die for transitional ‘sses in the sheet. It) simpl 
formatior f all parts with less wrinkling and per 


formation oft exceedingly 


forming considerably 
in the 


ST condition, thus saving furnace 


pl oce 
formed i 
Hydra-¢ 


eyments, eact 


sheet, many luminum parts can he 


hours 


jaw are composed of imerou 


taining a set of hydraulically actuated grippers 


egments are hinged, one to another by pivot pin 


permitting conformation to a wide variety of die « 


half round, S-shapes, convex or concave 
of curvature is established by 
which act a ixed stoy front of and behind 
eyment. 
information circle No. 32-K. 


For further 655 on p. 


deep curves by the tre 


forms. Deg 
adjustable set-screw 


hardening furnace 


product lon 


1 at 


specially designed for use on all types 


Hutford 


aw, 


profile, 


rve 


aves as much a 


the 
ifthe 
mit 
tel 


lowe ! 
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cor 
Phe 
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Oil-Fired 
Furnaces 


in one non-ferrous metal plant in full 
production on forging, billet heating, 
annealing, stress relieving and heating 


for extrusion are equipped with 


HAUCK PROPORTIONING 
OIL BURNERS... 


The satisfactory operating 
tained during World War TL with these 
Hauck Burners on a few furnaces have 


results ob- 


-ince led to a number of conversions and 
new furnace installations so that today’+ 
total of furnaces equipped with Hauck 


Proportioning Oil Burners stands at 35 


There must be a reason 
for such continued satisfae- 
tory performance. Catalog 


110 tells why. Write for a 


copy. 


HAUCK MANUFACTURING CO. 


Combustion Engineers * Manutocturers of 
Oil and Gos Burners and Equipment 


148-158 Tenth Street « Brooklyn 15, N.Y 
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NORTH AMERICAN 


COMBUSTION EQUIPMENT PUTS HEAT TO WORK IN 


he World's Most 


Cleveland Foundry 


One of 3 identical recirculating furnaces built by RS = One of ten forehearths built by Modern 


Products Corp. Engine blocks and heads are preheated for Equipment Co. and preheated with NA* 
welding in the 3 zones on the right conveyor and stress flame retention gas burners. A remote 
relieved in 3 zones on the left. Each zone is heated by control handle actuates an air control 
a NA’ sealed-in tunnel gas burner with a NA’ aspirator valve and an aspirator mixer and regulator 


mixer, atmospheric regulator, and pilot proportion the gas to the air 


| 


Cleveland Foundry 


Four completely conveyorized Hagan direct-fired furnaces A close-up view of the firing zone of one 


for annealing manifolds and small parts. The fuel is natural of the annealing furnaces shown at the 
gas maintained at zero pressure by NA‘ regulators. Three left. 26 NA‘ aspirator burners with NA‘ 
NA* turboblowers on each furnace supply 1300 cfm of _ pilots are arranged in 3 zones and con- 
16 osi air to the 3 heating zones and 3800 cfh of 8 osi ai trolled by NA* air motors and adjustable 


to the air cooling zones port valves 


*NORTH AMERICAN -the name that stands for reliable industrial combustion equip 
ment for gas, oil, and dual-fuel. TELL YOUR FURNACE BUILDER that you want 


North American's experience and scientific know-how built into your next job 


NORTH AMERICAN 


a | 4455 East 71st St.+ Cleveland 5, Ohio 
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673. Abrasion Tester 
Bulletins on precisiot 

ment for testing resistance of surfaces to 


Taher Instrument 


durable instru 


abra on 


674. Abrasive Cutting 


20-page booklet 6, “Metallic 
Off With Abrasive Wheels.” 


Div., Carborundum Co. 


Cutting 
Abrasives 


675. Air-Gas Mixer 


Bulletin L 
data on air-pa 


700 gives engineering and ap 
plication proportior a 


mixer Eclipse Fuel Eng'a 
676. 


Alloy Castings 
22-page bulletin 2041 on heat and cor 


Blaw-hno 


rosion resistant castings 
677. Alloy Steel 
Data book on the selection of 


er alloy grades 
ivrer’s need Wheelock Lovejoy 


678. Alloy Steel 

l§-page book on 
high-strength 
tion, welding 


stee 


type 11 ow-allo 
steel Propertic ftabrica 


Great Lakes Steel 


679. Alloy Steel 
-page Aircraft Stee book include 
ed militar pecificatior 


680. Alloy Steel 


[2 page book on abrasion resisting stee 
Propertic fabricating characteristt 
ise | S. Stee 
681. Aluminum Alloys 

‘§-page book on analysis of aluminun 
bra bronze alloy pe 


f(jalamba ¢ or} 


682. 
Engineering manual « 

of aluminum bronze Vueller Bras 

683. Aluminum Extrusions 


Data on ervice n the field of a 
m extrusions. Himmel Bros. Co 


Aluminum Bronze 


yrougnt tor 


O84. 


Aluminum Extrusions 


28-page book or extruded aluminu 
products Desig: tolerance application 
Revere 
685. Ammonia Disseciators 
Sulletin on dissociating proce give 
ndvantage of ammonia a ontrolled at 
mie here Sargeant & Wilbur 


686. Are Furnace Control 


k-page bulletir or furnace regulator 
that itomatically balance are irrent 
vith are voltage in meta nelting A/lis 


687. Are Welding 


ti-paye catalog describes over 20 mode 
of arc-welding machine with section or 
ori ind electrode Air Reducti« , 


688. Atmosphere Furnace 


‘ i phere fur 
Heating Equipment 


Bulletin on co ed atmo 


swe. 
689. Atmosphere Generators 


12-page booklet on ga producers de 
i 


lustrial 


r ‘ equir ent ne ‘ int 


UFACTURERS’ LITERATURE 


699. 
Helpful enginee 


Beryllium Copper 
ring infor 


it 
copper tect 


il bulletir Beryllium Ce j 


700.) Blackening Compounds 

Bullet ! ekening compound for 
terrou t pre is 
Indust Chen 


Blackening Copper 


Bu etir pers ! tru ! 
wkening and coloring copper at 
690. Atmospheres per alloys. Entho» 
Sulletin 1-10 supplies technical informa 
om ued deta 702. Black Oxide Coatings 
tainle teel and coppe alloy Dru 
691. Atmospheres 
s-page Bulletin SC-155 discusses follow 703. Black Oxide Finish 
ing controlled atmosphere RX. DX, NX 
HNX, AX, HX. Compositions, applicatior Quite an 
Surface Combustion 
692. Atom Models TOA, Brazed Tubing 
12-page booklet on constructior 12-page data book on braved tu 
mode of atomic crvstal structure Fishes ade trom copper-coated ly 
Screntine 705 B 
693. Automatic Molding Bulletin 124—on salt batt 
Bulletin MM on fully automatic ur ‘ ws how | i 
for foundry molding. S; Tne te bra for pper at , ' 
671. Welding Stainless settings for are, spot pulsation 


Here is a 54-page maniwal on the 


welding of stainless steel®, suitabl 
tor use by anyone having troubles in 
doing a proper job on stainless. De 
signers of weldments as well as pro 
duction men, will find much important 
information in this book 


to round out 


principal sections help 
thei: 


know ledve ot processes and the turn 


those who desire 


tion of flux. Details of welding pro 
cedure and hints and ponte rs for each 


oft thre Adequate 


tabulations of 


processes ire vIVen 


recommendations and 


*® Published by Republic 
Copies are available at no charge to 
readers who cirele No. 671 on. the 


request card, page 


Steel ¢ orp 


Iding oxte nal the the 
book Simple rules 


sutety tips are listed 


ot pres ition ane 


incl silver bra il 


explained sufficiently Complete 
nd practical manner to enable the 


thierse 


method 


ucceesstul use of 


the reade 


694. Automatic Polishing 


14-paye lustrated brochure le 
sutomatic equipment for polishing, buff 


and grinding Vurray Way 
695. 


lt page muaunua or 


Barrel Finishing 
“Honite 
method for deburt na hit 


part Vins Mining 


696. Barrel Plating 


Folder on barre piating will it 
contact arrange ent for 
rent distribution. Day 
97. | 
697. Bending Aluminum 
Bending for ila ind for 
cold bendit f rious grade 
temper of aluminu \ 


No 18.” Reynold Vet 
698. Bending and Cutting 


Folder deseribes har air-operate 
Richard 


embite Blectric 


706. Brazing and Annealing 


Bulletin on high peed heating « 
‘ ‘ ne he 
707. Brazing Titanium 
Data sheet on use of a ne ! 
titaniu Hlandy & 


708. Bright Annealing 

Reprint on bright annealing 
n atmosphere furnace, Holeroft 
709. Bright Carburizing 


hardening gears. J; 


710. Bronze 
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Bellevue Industrial Furnace nz 


| dyvchek 


FINDS THE FLAWS! 
— 


Photo courtesy 
Rohr Atrcraft Corporation 


Shown are aircraft man 


Dy Chek ha 


learly 
face flaw these 


Rohr A raft poration 


Check This Dye-penetrant Method for Positive Flaw Location! 


Yes... wherever metal is fabricated s] Costly rejects are 
whether the end product be militars and Dy-Chek 
production or consumer good per dav. The bis 


American industry 


ipe or contour 
eliminated at the 
doe 
west names in 
using Dy-Chek 
Dy-Click 


thon 


source 
pro 
gressive manufacturers everywhere are 
turning to Dy-Chek for positive surface 
flaw detection. With the Dy-Chek dv 

penetrant method, no complicated 
machinery or involved processe flaw lo 

needed, Yet Dy-Chek quickly and — all for I 
surely locates surface flaws in castings — tunity 
and semi-machined parts of any. size 


it for 


Are 
Dy ( hie k 
brings vou better flaw 
faster flaw location cheaper 

and Dy-Chek does it 
We ll Wwe lcome an Oppor 
to demonstrate. Write or wire 
for comple te details today! 


endorsing 


lo a- 


are 


For Cleaning or Metal Conditioning Problems...Turn to Turco First! orem 


Hot or Cold Immersion Spray Washing 


Solvent Spray Phosphate Coating Paint Removing 


SALES OFFICES 


67 SPECIA 


border Turco specia and Ture 


SIMPLE STEPS... 


STEP 2: Apply Dy Chek Dve 
Penetrant 


STEP 4: Apply Dy Chek Developer 
Flaws are revealed 


STEP 1: Clean surface 


STEP 3: Remove Excess Dye 
Penetrant with Dy. Chek Dye Remover 


LIZED SERVICE CENTERS 


coast a orde 


TURCO 
PRODUCTS, INC. 


Chemical Processing Compounds 


Factories 


Newark, Chicago, Houston, los Angeles 
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weldments of stointess stee! 
Steam Cleaning YR re’ 
| 
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Bronze 731. Clean 


ing Equipment 743. Cutting Compounds 


i2-page bulletin on properties and uses Folder on degreaser. Data on different Data on cutting compounds for stain 
continuous cast bronze rod and tube models. Topper Equipment less and titanium. Hangaterfer'’s Labs. 
imerican Smelting & Refining 


ak 732. Cleaning Stainless 744. Cutting Fluids 
712. Burner S-page booklet on care and cleaning of “More Than a Coolant Is Needed” j 


Catalog 410 describes proportioning o tainless steels. Republic Stee new booklet 


burner. Hauck 


lescribing cutting fluids and 
lubricant 1. Stuart 


733. Coatings, Metal TA5 ‘utting M 
713. Burners High-vacuum evaporation of metals set EoD. Cutting etals 
Bulletin on ombinatior i and oi forth in detail in 12-page booklet. Co» Zs-paye booklet tells how t« 
irner. Ra-Diant Producte olidated Vacuum Cory properly with hand 


cut metal 
ind power hack iw 


and band aw Clemeso 

- Cold Finished Bars 

B etin 12 on new serie of burner Engineering bulletin, “New Economic ‘ 16. Cutting Oil 

ilti-3 e ace \ th pr n the Use of Stee tars.” LaSalle Steel Fact on more efficient and 

Via 


economica 


inet : plant operation through use of right lub 
735. Compressors 


ricant described in ‘Meta Cutting 
71S. Carbide 12-page data book 107-C gives engineer Fluids” booklet, Cities Service 
ng informatior on characteristh of 
Brochure describe ntered chromiun 747. Cutting Oi§l 
. urbo-compre or 18 types of application 
rbide for bloch Firth Sterling 


‘ ribed. Npenee Turhine Folder on sulphurized cutting fluid for 
716 Carbides a wide range of machining jobs. Gulf O 


64-page catalog B2 gives latest inform: on 748. Cutting Oil Chart 
ty Selection chart or ever Class 
ite Date on all types of ae 64-page book covers turn metal in nine machining operatior Ald 
fandy table for grade electior de sduatrie ) 
utting speeds. Kennametal ing. boring, shaping, planing, ridge Ir m 
“1-7 Ivsi milling, drilling, reaming 749. Cut-Off Wheels 
717. Carbon Analysis 5 
¢ Folder data perating ippestior 
Folder describes method of rapid carbor and grad recommendation of cut-off 
eterminatior 


wheels. Manhattan Rubber D 


718. Carbon and Graphite 


ive catalog on carbon and graphite 


750.) Desealing Process 


me X-page bulletin of odium hydride de 


for { 
pow 


pplication i metallurgical, electrical, 


chemical process fields. National Carbon 


y proce or ferrous and nonferré 


neta Diul’ont 


719. Carbon and Sulphur 
Analysis 


t der on inductior furnace for car 


751. Desealing Stainless Steel 
sSulletin 25 on descaling stainle tee 


and other meta i" ! ter alt Hooker 
hey 


752. Diamond Abrasive 
720. Carbonitriding folder on the advantages ef dia 
Bullet 241 on gas-fired radiant-tube nd abrasives for polishing metallurg 
nace for irbonitriding and other heat cu pres er Ruchler Ltd 
hire idling sawing Crit ling 733. Dilatometer 


721. Carbon Steel Castings polishing and other mac hining R 


illetir n he nard echat 


calle 
Datu folders on four types of carbor operations commonly used for ording dilatometer suitable for the stud 
Chemical 794. Ductile lron Castings 
722. Case Hardening 12-4 bulletin on pearlitic, ferritic a 
] et de tandayr ! t ster yt 12 tyy 


723. Castings, Bronze tmosphere in field and laboratory. Re 12-page Bulletin 161 on control syste 
‘ ooklet il ur entrifuya portatle operatit A or e? that ontinuou 
ne Ne itter Tester Lat | ther ‘ ry heet 


737. Controllers 
we 


‘ ‘ engines dat or 
inary i 


- 
~ 


rade ol he 


‘ Cor te eotr ndustr 
725. Cast Iron 738. Copper Nickel Alloys 

lide to, the Sel tion neering on 757. Eleetrie Furnaces 

fur ‘ creny jutipment 
Folder give characteristic ind use 
hr te conversion coatit n nor 739. Corrosion of Copper 758. Eleetrie Heaters 
Allied Researed booklet B-36 discusses cor Bulletir n quartz electric radiant 


perties of cast iron. Data on produ 759. Electric Heaters 
ind uses. Electro Metallurgica 740. Corrosion-Proof Cement 
italoy or iriou tv pe ot 
i i 12-page bulletin give corr ion re eleetr eatir nit ind «o re 
728. Chromium Plating an dea dads hea and cont Waag 
How to Chromium Plate 20 to st hemical solutions. Atlas Mineral 760. Electric Heaters 


pulletir on Cairod ete 
pee ith. United Chromiun 741. Corrosion Protection 
Bulletis n Flamesor: yroce for Eile 

20-page bulletin 214 gives performanes etal surfaces. Bondwe 761. Electron Microscope 
Rotoblast cleaning. Panghorn 


749 R New 20-page brochure describe 
730. Cleaning Aluminum 10-page bulletin on copper all een at work 
hing of aluminur Pennsalt litv in 150 media. Ampeco ndustria ihoratorie RCA 
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UTTON A GENERATOR on or off of an airplane? 
Westinghouse does! And at a reported time saving 
of up to 8 man-hours per plane! 


The ingenious new Westinghouse generator mount- 
ing bracket employs “buttonholes” that permit the 
assembly to be quickly slipped on or off over headed 
studs on the airframe. For practical produc- 
tion of this unit, a one-piece precision casting 
to close dimensional and surface tolerances 
is the economical answer. This casting, how- 
ever, is much larger than can be produced by 
ordinary investment Casting processes. 

Westinghouse brought the problem to 
Alloy Precision Castings Company. Engineers 
and metallurgists at Alloy developed the 
illustrated 6 lb., 6'2 inch diameter mercasting 
in 410 stainless. Critical tolerances are held 
to + .003”/inch. Very little finish machining 
is required and the “buttonholes” are used as 


ALLOY PRECISION 


METAL PROGRESS, PAGE 26 


*FROZEN MERCURY INVESTMENT CASTING 


cast. Complete inspection by Alloy assures customers 
top quality and accuracy. 


Mercasting made the Westinghouse generator mount 
idea a reality. Send details about your “impossible” or 
“too costly” jobs today! Learn how Alloy Precision can 
save you time and money with designs for mercasting. 

A 6298 


' 
4 


ALLOY PRECISION CASTINGS COMPANY, DEPT. c-7 
45th and Hamilton, Cleveland 14, Ohio 


Please RUSH Bulletin 706 describing the 
Mercasting Process. 


NAME __ 
THE 
COMPANY__ 
ADDRESS 
ZONE 


EAST 45th ST. AND HAMILTON AVE, CLEVELAND 14 OHIO 


> 
/ ~ 
a 
4] 
t 
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Electropolisher 


Furnace Controls 


Furnace Fixtures 
Fatigue of Titanium 


Furnace Fixtures 


tures and carburizing boxes 


Furnace Insulation 


Furnace Maintenance 


Flaw Detection 


Flux, Aluminum Melting 


789. Furnaces 


feature tur? ‘ for hardening, temper 

ne, torge heating sinter 

ny, annealing and tool heat treating. Also 


tor Haye 


790. Furnaces 


l-page book, describes pas and electric 
furnace ind ipplicatior Four basi 
type of ati phere (ale ir of heat 


trea ern Westing? 
Furnaces 
Hliggh te perature furnace for temper 


ature ij ire leseribed if 


792. Furnaces 


l2-page Catalog 1-2 on method of at 
pher contre for hardening high 
peed steel. The Sentry C 


793. Furnaces, Heat Treating 
or onvevor furnace 
ited, oil or electrically 


s. Heat Treating 


on high-speed gas fur 
iting carbor nd alloy 
er for t and lead 
1. 
795. Furnaces, Heat Treating 
Rulletin of fuel and eleetr furnace 
r heat treating. Dempre 


796. Furnaces, Heat Treating 
on furnace for too root and 


ener purpose heat treat. Coe 


797. Furnaces, Laboratory 
ive Construction of Laboratory 


burnace conta 


HIGH AND LOW TEMPERATURES 


NEW BENCH-TYPE TEST UNIT 


Combine high and low temperatures within 
cabinet with all controls self con 


measures 5O with a 


tesung chamber x 12°x 12 Lemperature 
is from F., to 185) Heat apph 


COMPLETE TEMPERATURE RANGE 


accomplished wath reverse 
which eliminates the hazards 
with open heating elements. A 


blower 1s provided for even distribution ot 


and ereater testing accuracy 


Latch-type or hinge type door optional. Accel 
erated pull-down to -80) in 40 minutes of less 


TESTING UNITS 


Forming Dies 


Write today for more complete information 


Foundry Practice 


7. Foundry Supp 


Foundry Wash 


779. Free-Machining Steel 


FREEZER Diviston 


Furnace Belts 


MANUFACTURING COMPANY, INC. 


Appliance Co, Inc 
INDIANAPOLIS 3, INDIANA 


2747 MADISON AVENUE 
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Bulletin o1 heor ind practice of Bulletin on instruments and contro 
electrolytic polishing of metallurgical for heat treating furnaces. Hays Cor; 
— 
Buehler, 
wns 
763. xture ‘ 
page article on fatigue characteristi 
Rem-Cru 
lf-page cata iskets, tray fix 
7 ‘ini t t 
764. Finishing = for heat trea 
ing. 66 desigt i Corp 
. ; Book, “Abrasive Grain and Powders for 
it et ras eR 
Use Metal hing D 
Carhorundun 
Bulletin on ceramic fiber that can give 
765. Finishing cavings with 
quality insulating brick. Refractories D 
‘ Catalog A-65 ive omplete tor or Carhorundum Co 
pianning industrial finishing systen and ‘ 
pickling machine Vahon 
lfi-page “Maintenance Guide for Ele 
766. Finishing tric Heat Treating Furnaces” on prever 
tive prorran Hevi-Duty Elects 
»2-page book Advanced Barrel Finish 
describes } 786. Furnaces 
repluce from 2 to 121 meo Ih 
Bulletin describes 18 electric furnace 791. Furnace 
. . for esearch ind il] ‘ ducth 
767. Finishing Systems 
vith operating temperatures t 
Bulletin on cleaning and rust-proofing Harpe Electric Furnace 
equipment pra booths and drying oven are : 
Peters-Daltoy 787. Furnaces 
- Bulletin 435 deseribes new furnaces for 
: 12-page bulletin on location of flaws by productior Ga ol electri Muffle o1 
two dye-penetrant nspectior method direct heated. UW S. Ros we e 
Turco Products 
768. Furnaces 
769. Flow Meters Kol 
older deseribe omplete et-uy 
Bulletin 201 on flow meter for gas used heat treatment of «mall tool neluding 
in heat treating. Waukee Eng'g draw furnace, quench tanh ind high te 7 
perature furnace. Walte Furnace 
Data sheet on four fluxes for degassing char ‘ ind information on how 
and purifyir g aluminum alloy Atlant Catalog 112 wel llustrate to construct Turnace Norton 
Chemicala & Metals 
771. Forgings 
forging for turbine hafts, rotors, drop 
hammer anvils, rolls. LU’. S. Steel 
engineering r nual if brass 
20-page Catalog 51 on variou types of Pa. y sh 
forgings, their strength and related data 
lable drawing Verrnill Bros \ 
774. Forming refrigerati 
- hook on equit ent and process associated 
Data on roller ‘ for forming tubes 
nd rolled shape lmerican Roller Du 
- 
ence to nonferrou practice. R. Lavir “4 
2s ie n ol nd ga d } 
ld dy ni ladle heating, core baking 4 
furnace heating. Hane j | a 
of 
Bulletin « te l-purpose paste 
" ¢ 
Jones & 1 
INDUSTRIAL 
WEBBER 


METALS FOR Mochine Tools! 


GLC Graphite Electrodes help make the metals 
for machine tools needed by industry everywhere. 


The performance of GLC Graphite Electrodes is 
unsurpassed in the manufacture of electric steels, 
foundry metals, ferroalloys and magnesium. 


ELECTRODE DIVISION 


Great Lakes Carbon Corporation 


Niagara Falls, N.Y EGLC# Morganton, N.C. 


Graphite Electrodes, Anodes, Molds and Specialties 
Sales office: Niagara Falls, N. Y. Other offices: New York, N. Y., Chicago, Ill., Pittsburgh, Pa 


Sales Agents: J. B. Hayes, Birmingham, Ala 
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798. Gas Analysis 


Folder on gas analysis equipment for 
thermal conductivity measurements. Leed 
& Northruy 
- 
799. Gas Analysis 

H0-page book on theory of ga inalysis 
edures, maintenance peratior 

il} ent. Fishe Scientif 


800. Gas Carburizing 


Bulletin on vas carburizing in rotary 


imencan Ga Furnace 
Grainal Steel 


furnaces 


6-page articl or ise ot wraina a 
hboron-additive Alloy and propertie ot 
yrainal steels. Vanadium Corp 


802. 
li4d-page 
graphite 


practice 


Graphite Electrodes 
vest-pocket 
and electric 


Internationa 


data book or 


electrodes are tur 


nace Craphite 


$03. Hardening Stainless 


24-page “Story of 
‘ urtace 
teels, Lindherg 


12-page 


trode 


Malcomizing™ «de 
hardening of stainiess 
Stee Treating Co 
Hard Facing 

bulletin on hard 
indicate orrect type of 
or rod to use In abou ‘ commor 


ing application 


hard fac 


805. 


Wallet celluloid card gives hardnes 
ind tensile conversion Internati 


Nickel 


806. Hardness Tester 


Bulletin ET 439 on new 
Newaae 


Hardness Conversion 


i/ 
na 


portable hard 


ness tester Internationa 
807. Hardness Tester 

Circular on portable hardness tester 
we for work 1 to 6 inche round a 


lat. Ames P 
B08. 


i-page 
te ter 


‘stationary 


809. 
page 


Rockwell 


BLO. 


Hardness Tester 
bulletir or grinell hardne 
weighing 26 for portable at 


ust lndrew hu 


Hardness Tester 
book of 


method. Clar Inatrument 


Heat-Resisting Alloy 


Pyrasteel bulletin describe ehromiu! 
ickel or tor economy 
resistit ‘ datior and corrosior te 
00° Chieag Steel Foundry 


BLL. Heat Treat Baskets 


Bulletin on wire mesh baskets for heat 
treating and plating. Wirete Vig 

$12. Heat Treating 

72-page catalog on carburizing yal 


ny, brazing, au 


processe lia Kleetric 


inneaing 


813. Heat Treati Aluminum 
Sulletin on furnace for aging, anneal 
ng, heat treatir ind forging aluminum 


Vorrison Corp 


$14. 


Heat Treating Ammonia 


24-page “Guide for Use of Anhydrous 
Ammonia describe heat treating and 
other metallurgica ist Nitrogen Di 
Vllied Chemical & Dye 
- 
815. Heat Treating Fixtures 
24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating 
in gas or salt bath Rolo 
816. Heat Treating Fixtures 
24-page catalog on heat and corrosior 


pment 


resistant equiy 


for heat treating and 
chemical ‘ 


processing {0 classifications of 


Pressed Steel 


equipment 


817 


Ch 


. Heat Treating Guide 


hart guide constructed or de ruil 

principle for simplified hardening ar 
drawing of tool steels. Carpenter Steel 
$18. Heat Treating Pots 

Bulletir data or size ar 
shapes of cast nickel-chromium iti 
pots Fahralloy 
819. High-Temperature Alloy 

Property data for 21 cr, 9 Ni heat 
resistant alloy Electro-Alloys D 


620. 


High-Temperature Alloys 


“Haynes Alloys for High-Temperature 
Service” summarizes all available data or 
10 super-alloy and = hist physica i 
nechanical properties of two newly cde 
veloped alloys Haynes Stellite 
$21. High-Temperature Alloys 

High temperature work sheet provide 
valuable sugyestions for olving high ter 
perature problems in design and produc 
tion. International Nickel 
$22. High Temperature Belts 

24-page bulletin or metal conveys 
belts. Wickwire Spencer 


625. 


High-Temperature Steels 


$26. Hydrostatic Testing 


Bulletin 353 on three machines for hy 
irostat testing of a production-line 
isis. Steel City Testing Machines 


$27. Identifying Stainless 

Cardboard chart outlining ystemati 
nethod for rapid identification of ur 
known or ixed stocks of stainle tee 
Carpenter Steel 


828. 


Book 


Induction Heating 


chart and heat 
tor induction 


conta 
ting 


equ pment 


$29. 


Sulletin of 
heating 
bra 

Lojtus 


selector 
ne and ne peeds 


lectrothermu 


Induction Heating 

HO-evele 

aluminum, magnesiun 

for forging, extrusior 


new induction fur 


nace tor 


coppel 
ind rolling 


830. Induction Heating 


Bulletin on low 


and 


frequency (OU0-cyctle in 


duction heating furnace for nonferrou 
metals Vagnetherme 

831. Induction Heating 

Data folder on megacycle tube-type ma 
chine for oldering, brazing, hardening 
Sherman Industrial Electronics 


832. 


87-page book on factors affecting higt Induction Heating 
temperature properties. 45 pages of data “Induction Heating” presents cuse 
on tensile, creep and rupture propertt f histories of increased production, reduced 
21 high-ten perature steel ! S. Stee pace, lower cost Westinghouse 
$24. High-Tensile Steel 833. Induction Heating 
Bulletin on nickel-copper steel of 4 Review of applications of 60-cyele it 
illoy, high-strength type Youngst ductior heating Induction Hleating De 
heet and Tube ee 
$25. High-Vacuum Pumps 834. Induction Heat Control 
36-page Catalog 750 gives formulas, cor Duta sheet on radiation pyrometer for 
int conversio used in vacuum work direct measurement of work being induc 
imy election data. Stokes tion heated. Leeds & Northrup 
. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user 
1. Easy to clean. No tools are needed 
for disa semibls can comple le ly 
ele ined and rea mibled int 2 minute 
*ow 
ammonia Easy to read. ile “rive extra 
+ dissociated visilulitv. Exclusive Waukee tab 
ammonia identify in large red letters gas being 
* butane measured. Eliminates mistake 
* city gas 
«nee 3. Built-in control valves. Operator 
cracked can easily see flow change 
* exothermic 4. Easy to mount. (an |» panel mounted 
cracked ' 
bydregen piping is simpler, installation 
* natural gos costs less, 
it . 
For additional information request 
bad x n 
bulletin 201. 
* prepane 


ENGINEERING COMPANY 


759 Milwaukee 


Street, Milwaukee, 


Wis. 
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GRAIN TYPE 


CHARACTERISTICS 


PRIMARY USES 


ALOXITE TP 
Aluminum Oxide 


There's 


Tough, blocky. 
Standard grit sizes 
from 16 through 220. 


Polishing operations 
involving heavy stock 
removal on steel 

and other high tensile 
strength metals. 


Grain 


ALOXITE TPT 
Aluminum Oxide 


Tough, sharp. 
Grits 16 through 100. 


Polishing operations 
involving removal of 
large amounts of metal 
(e.g. plowshares). 


ALOXITE TPL 
Aluminum Oxide 


Very sharp, friable. 
Grits 16 through 220. 
(It fractures during use, 
thus reduces loading of 
the wheel surface). 


Polishing low tensile 
strength metals — 
copper, brass, bronze, 
aluminum. 


that's right 
YOU 


ALOXITE TPC 
Aluminum Oxide 


Medium sharp. 
Grits 16 through 220. 


General purpose 
polishing grain—for 
removal of small 
amounts of metal. 


ALOXITE TPW 
Aluminum Oxide 


Powder. 


Grits 240 through 1000. 


As the abrasive in 
paste heading of polish- 
ing wheels and belts. 


CARBORUNDUM RA 
Silicon Carbide 


Sharp, very friable. 
Grits 10 through 240. 


Polishing cast iron. 


...are you using it? 


CARBORUNDUM RA 
Silicon Carbide 


Powder. 
Grits 280 through 600. 


General purpose 
polishing. 


“Corborundum” ond 


METAL 


HERE'S THE BOOKLET that tells you everything 


about the finishing of metals with abrasive grain and powders 


... how to size, cast and cure your polishing wheels— how 


to recondition used wheels, etc. Also full discussion of metal 


butting, tumbling, blasting and litho plate graining with 
abrasives by CARBORUNDUM. Send for your copy today. No 
charge 


no obligation. Just write to Dept. MP 83-51 tout tires 


CARBORUNDUM 


TRADE MARK 


the ONLY source for EVERY abrasive product you need 


are registered tradem 


wks which indicate manufacture by The Carborundum Company, Niagara Falls, New York 
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835. Induction Heat Control 852. Magnesium Extrusions 
Sheet 83 on miniature radiation-detect é-page Bulletin DM134, “Section Pr 
temperature-measuring ‘ t Magne i tru 


Vinneapolis-Honey we 


tubing ingle nannel ter 
$36. Induction Melting ther sections. Dow Che) 
asting Engineering Bulletiy 4 
837. Inert Gas Welding General Electri 
minum, magnesium,  stainle tes Reprint 51-B on metallurgy, treat 
bra and copper, in ADC-70G, Catal heat treated propertte 
3 $38. Inspection 855. Melting Aluminum 
Illustrated bulletin of Spotehe furnace f INTRODUCING 
e-penetrant method Lindherg 


839. Instruments Brochure on Quantomet: 


‘4-page book describe iment hes pen-and-ink records of qua 


h tur Lorco Compounds 
rch ba for precision 


B57. Metal Cutting imichi 
610. Lron-Nickel Alloys catalog No. 29 gives price barrel finishing 


kel allo having spe the sl ext 


$58. Metal Hose 
‘S41. Iron 99.84% Pure 


Data on compositior and 


LORCO COMPOUNDS are an entirely 


. new series of chemical formulations 


which enable you to actually remove 
rit metal in greatly reduced time cycles 
saz ; . to obtain exceptional metal color 

B59. Metallograph and luster to surface 
$12. Laboratory Furnaces 


Bulletir 


rot melting ton 


Plastic Metals Di National Radiat 


re 


, imperfections, to obtoin very low 

Data sheets on complete line of labor etallograph. Unite eutit micro-inch reading rapidly, and to 

Ko 8600. Metallographie Polishing ant te tested. 


Rooklet te ri per 

Folder describes and in many of the country’s foremost 
we for use in tensile testing BOL. Mierographice glans, they 

on Universal camera being applied to an exceptionally 
844. Leaded Steels te nificatior wide range of shapes, sires, and 
older on lead-bearins he types of metal products. They are 
which whine about fuste Producing exceptional results in 
BINS. LaSalle Stee $62. Microhardness Tester amaringly short time cycles under 


Leak Detector Bulletin DH-114 on Tukon  hardne the most severe operating conditions 


~ Phe set LORCO COMPOUNDS are of ex- 

tremely high concentration. Their 
Microscopes effectiveness is not measured in the 
number of pounds but rather the 
$46. Liquid Carburizing eaturing bearing ind roller number of ounces used 
Bul 


B45. 
“pressure systems. 863. 


\ Cory 


‘ depth and Working samples of most LORCO 
e of carburizing; a t rinble operation. Banech & COMPOUNDS will be furnished 
gratis, upon request. In addition, the 
lord Chemical Corporation's finishing 


plant and test laboratory will process 


$17. Low Temperature 
Properties booki ‘Ip 


ant es cnse histories for 154 diffe ¢ 


somple parts for your approval, and 
Article on apy ation ol Climar Molybdenun render all technical services and 
ot ad er 1) 865. Nitriding Furnace recommendations without obligation 


I page Bulletin 646 on earl 


= CASE HISTORY BROCHURE describing 
818. Lubricant TUR Lorco Compounds is yours on request. 
Write for Bulletin LCC-53-1 


ition to Duty 


i heading and other apy t eri of | t 
} rie The lipha ¢ urnet aout 
ent Itlustrate Dice ¢ 
$419. Lubricant 
king peratior ee] ie ny for f the Month ette ir le 
peration icheson ( Beln 
$50. Machining Alloy Steels 868. Nonferrous Tubing 
Fube and Mig AUXILIARY EQUIPMENT 
— 
$69. Nonferrous Wire 2068 $. QUEEN ST 
er give YORK 5, PENNA 
hooklet or wrought f aft hart ar lata or eT il he 
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You Get Speed and 
Accuracy With ARL Production 
Control Quantometers 


If you maintain quality control of materials by chemical analysis, ° 


Here Are Facts That Will Amaze You! 


A Chemist overages 26 element 
determinations per day. 


Spectrographic equipment raises his capacity 
to 150 element determinations per day. 


ARL Production Control Quantometers* 
allow him to average 600 determinations per 
day ... 23 times his output by chemical means. 


This money-saving speed is important 
to you, but even more important— 


Is the Accuracy of the PCQ! 


*Or 


The PCQ offers accuracy equivalent to that obtained by routine chemi al 
analysis 


Other advantages of the PCQ are 


simplicity of operation to reduce human 


error to a minimum; analysis of 35 elements of your choice—up to 20 simulta 


neously, automatic inked record in duplicate of the concentration of elements 


pre sent in allovs and PHOT are compounds, In less than two minutes 
Mail the coupon todav. An ARL field engineer will be glad to show you how 
to profitabls appl the PCQ to your control problem. 


*Trade Mark 


Applied Research Laboratories 


3717 PARK PLACE GLENDALE 8 


NEW YORK © PITTSBURGH DETROIT® CHICA . 


CALIFORNIA 


ANGELES © LAUSANNE. Switze 


Gentlemen: Please send me complete information on the ARL Production Control 


Quantometer 
Nome ¢ ny 
Address 
City State 
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870. Oil Quenching 

Catalog V-1146 on self-contained 
cooling equipment Selection tables for 
volume of oil required and oil recircula 
tion rates. Bell & Gossett 

- . 
871. Phosphate Coating 


12-page “Phosphate Coating Chemic: 


and Processes” gives data on paint 
ing, rust proofing, protecting fri 
urfaces, improving drawing and 
ion imerican Chemical Paint 
>»: 
872. Pickling Baskets 
Data on baskets for degreasing, pickling, 


anodizing and plating. Jelliff 


73. Pickling Baskets 
12 pape bulletin on mechanical! pickler 
rates, basket chair ind accessories 


Youngstown Welding & Eng’g 


~ >: 
874. Piercing 

Slide calculator for determi the 
required pressure in tor for piercing 
a giver ize hole in any thickne and 
type of metal. Ward Machinery 

> 
875. Plating 

S-pupre booklet or yne 
to make spline sec rack a 
permanent tool. Na 

- 
876. Plating 

Bulletin CR-110-5 describe equipment 
bath operating condit n and control of 
high-speed chromiur plating proce 
United Chromian 

877. Plating Equipment 

l6-page bulletin or inode le ‘ 
‘ rie plating proce ‘ ind plating 


chemicals. Hanson-Van Winkle-Munyr 


878. 


Plating Generators 


Catalog describe motor-vyenerat 


for electroplating anodizing or electre 
polishing. Columbia Electric 
$79. Plating Solutions 

Bulletir 12) electri heating 
pickling and plating solutior Puros 
880. Polishing Machines 

bulletin on vertica ind hori 
ta whine for buffing i! me hing 
Central Machine Wi 
881. Pot Furnaces 

Bulletin 350 on furnace r use with 


vanide or other te hath 


il 


882. Pots 


Bulletin N-l on presses tee for 


ng. Eclipse Fuel 
$83. Powder Metallurgy 


»2-page handbook gives 24 case h 
{ parts designed or redesigned for } vder 
netal production, Cost comparisor 
nition of tern a 
New Jersey Zin 
884. Powder Metallurgy 
Information or ponge 


} trand & Tholand 


$85. Precision Casting 


i4-page Catalog 53 covers ever ag 
of the investment casting roce 
1 nder Saur 
> 
886. Precision Casting 
S-page bulletin on investment casting 
of various ferrous and nonferr illoy 


Engineered 


887. 


Precision Casting 


Precision Metalworking 


16-paye bulletin or ervices for me g 
and casting small ingots, forging and pre 
cision rolling, slitting 


straightening ar 
heat treating to close tolerances. Precis 


Wig. Services, Hamilton Watch C. 


3 
\ 
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Intricate Assembly 


rolled 
strip 
steel 


precist© cold 


assures accurate and uniform components 


In business machines, often very intricate assemblies of component 
parts, CMP THINSTEEL is helping to reduce end product cost 

The efficient functioning of such equipment depends on the accu 

racy to size of many internal parts. The labor cost of assembling 
such parts may be the big item of cost. Once assembled, the 
machine must operate smoothly. The best insurance against ma 

chine failure is the use of the best raw material for component part 
manufacture. Experience shows that the best strip steel for accu- 
racy and uniformity is CMP THINSTEEL. Try it for size. 


PRECISION COLD ROLLED 


the Cold Metal Products co. 


YOUNGSTOWN |, OHIO 


led 


Yew York 
@ les Angeles Clee ie 


e Detr 
LOW CARBON, HIGH CARBON [Annealed of Tempered) STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM 
THE COLD METAL PRODUCTS CO of CALIFORNIA, 6600 McKinley Avenue, Los Angeles 
Pie +3129 
THE KENILWORTH STEEL CO. 750 Boulevard Kenworth, New Jersey 
Phone N COrtiandt 7 2427, N UNionvwitle 2.6900 
PRECISION STEEL WAREHOUSE, ING 4425 W. Kinzie, Chicago « Phone COlumbus 1.2700 


In thig 
cmp 
\\e 
' 


B88. 
Bu 
for brazing d 


Production Heating 


heating 
Gus 


etir on ga equipment 


Appliance 


annealing 


we 


Proportioner 


Sulletin 640 


proportioner, a 5 
pherie regu 


j 


controlled, air-operated atmo 


lator to proportion large quantities of 
low-pressure 4 and air for’ combustior 
North American Mfg 
890.) Punches and Dies 

\6-page Catalog 152-A on punche dies 


Ward Machinery 


and acce 


B91. 
Data 
copper, 
$92. Pyrometer Controllers 
X-page Bulletin P1245 or 
tronic pyrometer controller 


893. 


ori 


Pure Metals 
heet 
Iron 


cobalt 


Metals 


melted 


Vacuum 


on 
and 


vacuum 


nickel 


eries of ele 


Bristol Co 


Pyrometer Supplies 


i6§-page Users’ Manual and Buyer 
Crude Specifications, prices, thermocouple 
ealibration data. Bristol Co 
$94. Pyrometers 
Data sheets on high re tunce indicat 
ny pyrometer Also contro ind resi 
tance thermometer West Inst 
$95. Quenching 
Data heet on mixer for agitation of 
quenching liquid Chemineer 
896. Quenching Oil 
S-page booklet or ipplicatiorn cost 
reductios senchis t 
Sun Oil 
$97. Radiation Detector 
chet n radiation detector, full ‘ 
omer which operate vithout 
(lor dated 


B98. 
12-paye bulletin or 


Induatrial X-Ray, Inc 
$99, 


Radiography 
X-ray ir 


Radiography 


Bulletin 400-310 on self-contained X-ray 
unit for ma productior inspectior ot 
part Westinghouse 


900. 


16-page 


Radiography 


bulletin on materials and ae 


cessories for radiography. Density curve 
for four type of film VY-Ray Div. 
Kastman Koda! 


901. Reeireulating Furnaces 


16-page Bulletin 81 describes and illu 


rate neat rea 
ind nont ! j t a neat treat Clevelane (ire & fF eeru 
quipment. Despatch Ove 
915. Sheet Metal Testing 
Bulletin €2-2 on elect p char the drawit nd 
recorder 1 emper re peed tath tre f sheet and str De 
trair voltaye, ampe re Wheel 
916. Shell Molding 
903. Refractories technical bulletin 
l2-page brochure or roducts for cast- ing proce for tainle teel, ¢ 
nth pe 4] refr tor hapes and for gun- Alloy Foundry 
ning and tr ‘ app tions, for > 
ervices to 3000°F. Johns-Manville 917. Shot Peening 
904. Refractory Cement Selection and use of shot and gr 
peening. Cleveland Veta lhrasive 
Sulletin discusses refractories and heat 
resistant concrete. Lumnite Di 918. Silicone-Base Finish 


905. Resistance Welding 


New 


brochure ‘ 


Midland I 


ne-base 


resistant finish nd. Finish 
page book on ps int aking a resi 
tance weld, meta litable and contr 919. Soldering Aluminum 
General Electrie 6-page folder or , f a noncor 
906. Rust Preventives ux cto 
trength ar t nsatat 
12-page ulletin on water luble rust Wires. Ine 


preventive 


Rust-Proofin 


or Spee 


920. Sonic Thickness Tes 


Measurement \ th ne 
Literature or rust-proofir errou one side by sor 
metal parts. American Che po 
221. Springs 
90%. Safety Valves 
Jata on compre ! tor 
Bulletir WH) oer ifet ilve for hut ter on and pecia « } 
ting fue ase of 1 er failure 
tial unit. Western Product 922. Spun-End Tube 


909, 


911. 


tel 


nium. 


Salt 


dre 


910. Salt Bath 


B: 


eT t ‘ ! ‘ 


Salt Bath Desealing brock 


© studs We 


923. Stainless Castings 


pag 
Furnaces 


B-4 


‘ 


Furnace nditions. W esha I / 


work . 
921. Stainless Fastenings 


iths 


rie i role per erey 
ng and carburizing. Heat t la ay 
E. BF. Houghtor 
912.) Sand Control Stainless Steel 
foundry and through sand tank he fl 
ntre Claud S. Gordon ¢ 


913. 


Bulletin or Vo 
burizing and pre 
on high 
hardening Pas 


914. 


Selective Carburizer 


Shearing 


mage cat 


Stainless Tubing 


bulletin ot rr on ar 
Carb” for selective car- re tant tubing ind tubricated 
ention of decarburizing Youngstown Welding & Ena'g 

e iring heating for 
Cher 927. Stainless Tubing 

2R-pagre book or orrosiotr u 
fabricatior t tainle tee tubin; 


on} oted-blade hear and Tube Rey 


PERMIT 


(See. 34 
Clevel 


No 


Postage 


Stamp 


BUSINESS 


Necessary 


R 


CARD 


United States 


EPLY 


Mailed In the 


4c 


POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 
CLEVELAND 3, OHIO 


if 
—— 
4 
Be 
j 


Testing Heat Treat Furnace Layout 


al Abrasive 

e Finish 
cone-base heat 

1 Ind. Finishes 

luminum 


noncorro 
im. Data or 
tlation 


oan 
sness Tester 


t! 


I; 
flat 
A) Carburizing furnace oO Second hardening furnace 
First hardening furnace Quench tank and elevator 
bel 
e Quench tank and elevator © Wash and dry 
© Wash and dry © Draw furnace 


bng'o Holcroft devised an unusual furnace layout for a manu- 

ubing facturer who had the problem of heat treating a con- 

rrosion, uses and tinuous flow of small parts ... but with different 
treating cycles. 


Four furnaces were placed in line. All production was 
carburized in the first. Part of the work, then, pro- 
ceeded through the next three furnaces for refining, 
hardening and drawing. Another portion by-passes the 
sentat ‘Go. te refining operation and is hardened and drawn. The 

rest of the production is hardened in the second fur- 
Stead @hie nace, drawn at high temperatures in the third, and by- 
passes the fourth. 


FIRST CLASS 


This is typical of the economies Holcroft produces for 
its clients. It’s how one manufacturer found that Hol- 
croft furnaces—individually designed for the specific 
job—will produce large volume heat treating at a low- 
cost-per-heat-treated-piece. Holcroft & Company, 6545 
Epworth, Detroit 10, Michigan. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO 9 CLEVELAND 15 HOUSTON 1 CANADA EUROPE 
1H Brodley, A. A. Engethardt Wallace Schott McArdle Walker Metal Products. Ltd 
4209 South Western Blvd. 1900 Euclid Ave. 5724 Wevigation Blvd. Windsor, Ontere Poris 8, frome 


~ 
? 
ant 
{ j 
ubing 
rr on and heat Pa 
A 
‘ 


92%. Steel 52100 


932. Strain Indicator 


9314. Surface Pyromet 
Bulletin 168 


on instrument 


Pyrometer Inatrument 


935. 


16 page 


olutions. Chemical Corp. 


936, 


“Uae on thermocouples, protection tubes, 
ty accessories. Arklay S. Richards 
937. ‘Test Accessories 
es 22-page Bulletin 46 on instrumentation, 
= tools and accessories for mechanical test- 
ing machines. Tinius Olsen 


938. Testing 


939, 


truction, specifications. 


910. 
New 


over 
ment 


use 


Rie hle 


pape illustrated 
testing and 
for liboratory 
General Electric 


measur 


er 


for 


Tanks and Linings 


Temperature Control 


onie vibrations penetrate up to 2 
to “see” internal defects and 
cracks. Sperry Products 


Testing Machines 
28-page catalog on screw power univer 
al testing machines and accessories 


Testing Equipment 


catalog 


Ing 


tock t on 52100 tul ur 
ring foryving Peterson Steel 
929, Steel Plate 
)-paye catalog 1243 on steel plate fe 
irizing, heat treating and vy ling 
Mar ises illustrated. W. J. Holliday 
‘ 
930. Steel Tubing 
12-paye bulletin on electric welde te 
tule Wolverine Tube 
. 
931. Spring Steels 
pring teel cataloy offer 7 ize 
hardened and tempered pring steels, ar 
135 cold-rolled and bright annealed size 
ch Sandvik Steel 


Bulletin 4103 on SR-4 Model M portable 
Baldwin-Lima-Hamilton 


-180°F., for shrink 
tabilizing and testing 


train indicator 
933. Subzero Freezer 
~-page folder on portable freezer, 110 
volt a.c., operating to 
fitting, hardening, 
Webheyr Appliance 


quick, 
accurate readings of surface temperatures 


of data on tanks and corrosion 
resistant linings for cleaning and plating 


Catalog of pyrometer supplies gives data 
other 


tooklet on Reflectoscope tells how ultra 
feet 


fatigue 


Con- 


lists 
equip- 
and production-line 


September, 1953 


941. 


traightener for round tube ar bars 
1/16 to 3/16 in. O.D. Medart ¢ 
Vol No 1 Ow complete ne 
mechanical ur al testir ach 954. Tubing 
Tinius Olsen 
Bulletin 32 on analyse vailable, pro 
942. ‘Textured Stainless duction limit a rance 
, t per tior eamile nd 
a co \ 
Folder on ! ‘ to nserve a weldrawn tubing. Superior Tube 
and reduce weight. Rigidized Metals 
~~ 7. 
913. T 955. Tubing Handbook 
3. Thermocouples 
Handbook E-4 on resistance welded steel 
ti-page catalog EN-S2 describes couples tubing. Ohio Seamless Tube 
ind assemblic r general application and 
or special plant and laboratory use 956. Tungsten Alloy 
jlar data on a and lmits of } t 
nay th page ‘ i! niorma 
ropert oining machining 
944. Thermocouples , 
ist R. Mallory & Ce 
Catalog SOH thermo ouples, quick 
coupling connectors, panels, pyrometer 957. Universal Machine 
and extension Electr 
§-page Bulletin 118 on an_ universal 
915. Tin machine tool on which more thar ny 
different operations can be performed 
Monthly newsletter, “Tin News,” gives Newage International 
information about pr upply, demand. 


Vala van 


916. 


Testing Machines 


Titanium Fasteners 


16-page 


temperature 
tening 


ot 


Tin 


Rureau 


Sulletin 


and 
titanium, 


corro 


Refractaloy, Discalloy 


917. 


20 page 


tool 


Solar 


919, 


Color 
heat 


ha 


teel 
carbide tools 
918. Tool Steel 
Comprehensive 
Stee 


Tool Steel Color Guide 
to 


Tool Steel Selector 


Selector 


general 


yuide 
colors on one 
colors on the other. Bethlehem Steel 


950. 


and 


Harpe r Co, 


Tool Steel 
book let 
upport 


on 


material 


HTA 


ion 


Allegheny Ludlun 


is 


non-deforming, 
resistant, 
hollow die 


951. 


vanadium tool steels. Vanadium-Alloys 248-page catalog and supplement on 
ate s used j .-ray inspe or ick 
Catalog describes two-roll rotary Chemical Corp 


hot 


steels. 


Pool Steels 
Full information on uses, 

and heat treatment of carbon and carbon 


estimate 


handy 
heat 


and similar alloys 959. Welding Equipment 

Catalog on Cadweld process and arc- 

welding accessories. Erico Products 
election ef proper 960. Welding Pressure Vessels 
for use with , 

Reprint describes procedures for welding 
stainless, stainless-clad and copper alloy 
pressure vessels and refinery components. 
Air Reduction 

drill rod. 


data book on 


temperatures 
side and temper 962, Weld-Rod Dehydrating 
Bulletin on low-hydrogen electrode 


chart 


treating 

water-hardening, 
work, high speed tool and 
A. Milne 


cor 


758 
634 649 684 709 734 759 

4 635 660 685 710 735 760 
636 661 686 736 761 
637 662 687 712 737 762 
638 663 688 713 738 763 

639 664 689 714 739 764 

640 665 690 715 740 765 

641 666 691 716 741 766 

642 667 692 717 742 767 

643 668 693 718 768 

644 669 694 719 744 769 

645 670 695 720 745 770 

646 671 696 721 746 771 

647 672 697 722 «+1772 

648 673 698 723 748 773 

649 674 699 724 1749 1774 

650 675 700 725 750 775 

651 676 701 726 751 776 

652 677 702 727 +752 777 

653 678 703 728 778 

654 679 704 728 %754 779 

655 680 705 730 755 780 

656 681 706 73! 756 781 

657 682 707 732 757 782 


783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 


808 
809 
810 

812 
813 
814 
815 
816 
817 
818 
819 
820 
821 

822 
823 
824 
825 
826 
827 
828 
829 
830 
831 

832 


833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 


858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 

872 
873 
874 
875 
876 
877 
878 
879 
880 
88! 

882 


883 
884 
885 
886 
887 
888 
889 
890 
89! 

892 
893 
894 
895 
896 
897 
898 
899 
900 
901 

902 
903 
904 
905 
906 
907 


908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 

922 
923 
924 
925 
926 
927 
928 
929 
930 
931 

932 


933 
934 
935 
936 
937 
938 
939 
940 
941 

942 
943 
944 
945 
946 
947 
948 
949 
950 
951 

952 
953 

954 
955 
956 
957 


958 
959 
960 
961 
962 
963 
964 
965 


resistant 


Hastelloy, 


& Ce 


958. Vacuum Metallurgy 
Sulletin gives résumé of vacuum metal- 
lurgical operations and research and de- 
velopment facilities and ser 
Natwnal Research Corp. 


high 
fas- 


Inconel, 


vices availabie, 


961. Weldments 


16-page bulletin illustrates a 
steel weldments 


of 


Variety 
Struthers Wells Corp. 


stabilizer. Specifications of equipment for 
dehydrating mineral shielding on low- 
hydrogen electrodes. Archer 


963. Wire Baskets 


featuring 
data on 
shock- 


84-page book on fabricated baskets for 
dipping and heat treating. Cambridge 
Wire Cloth 


npositions 


964. \-Ray Inspection 


METAL PROGRESS, 


7301 Euclid Avenue 


Cleveland 3, Ohio 


Please have literature circled at the left sent to me 


Name 


Title 


Company 


Address 


City and State 


Postcard must be mailed prior to Dec. |, 1953— 
Students should write direct to manufacturers. 


Ros 
= 


CANTMELT 
J STABLE 


TRADE -MARK 


If you think of carbon only in terms of complete furnace linings, 
check these other important locations in and around the furnace 


KEEP THESE where “National” carbon brick and shapes will also save time 
STANDARD SIZES and money as a maintenance refractory: 


NATIONAL 


/ RUNOUT TROUGHS 
ee / CINDER NOTCH LINERS 
1374" x 6” x 3” series / CINDER NOTCH PLUGS 
9” x 6 x 3” series / SPLASH PLATES 
2" x x 2%" Series SKIMMER PLATES 
2z Many More! 


The term “National” is a registered trade-mark of Union Carbide and Carbon Corporation 


oe NATIONAL CARBON COMPANY 
Getateg Section S-6220 A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
In Canada: National Carbon Limited, Montreal, Toronto, Winaipeg 
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Consolidated Engineering Leak Detec- 
tor, Model 24-101 A (above) ts a simplified 
mais Spectrometer sensitive te minute traces of 
helium. It can be used with esther the probe or 
envelope method. The self-contained untt m 
cludes mechanical and diffusion pump; and all 
necessary controls and instruments. 


CVC Leak Detector, Model LD-01 (above 
right) uses a sensitive element containing a 
heated platinum anode and cold cathode with 
relatively low voltage between them. The cercust 
uses standard radio tubes, operates on 115-volt 
ac current 


For routine maintenance of your 
high vacuum system —CV'C s Model 
LD-O01 Leak Detector is a compact, 
easily portable unit. It's simple to 
Operate. You just connect the 
sensitive clement to your vacuum 
system and pump a moderate vacu- 
um. Then, direct a small jet of 
harmless Freon Gas at suspected 
spots and watch the meter. You 
get a direct indication of leak rate. 


For production work — the Con- 
solidated Engineering Leak De- 
tector (Model 24-101A) will solve 
your problems. Whether it’s a 
large vacuum metallizer, vacuum fur- 
nace, refrigerator compressor drying 
system or TV -tube pumping system, 
this versatile and extra sensitive 


unit will tell you when it’s abso- 


lutely leak tight. Most specitica- 


Vacuum Equipment Dept. 


4d 
formerly 


that meets every 
high vacuum 
leak detection requirement 


tions for hermetically sealed relays 
now require a leak tolerance de 
tectable only with this type of unit 

Operation ts simple—just play 
helium on the suspected area. An 
audio system tells the size of the 
leak by a low or ‘high-pitched 
sound, or you can watch for it on 
a meter. 

Either or both of these instru- 
ments will save you many hours of 
wearisome searching for vacuum 
leaks. For information on this or 
any other equipment, for the cre- 
ation, measurement or use of 
high vacuum, write to Consolidated 
Vacuum Corporation, Rochester 3, 
New York (A subsidiary of Con- 
solidated Engineering Corpora- 
tion, Pasadena, Calif.) Sales offices 
Menlo Park, Calif. « Chicago, Ill. 
Camden, N. J. « New York, N. Y. 


Consolidated Vacuum Corporation 
Rochester 3, N. Y. 
high vacuum research and engineering 


# 
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MORE ON GETTING A BETTER START FOR YOUR FINISH 


Lighting, Electronics, Radio, Television. 
Sylvania Electric Products Inc. 


How Sylvania Electric 


cut cleaning costs 52.8% 


A striking, although not unusual, example 
of the value of Pennsalt Cleaners comes 
from the Radio and Television Division of 
Sylvania Electric Products Inc. 


In its Buffalo plant, this Division stamps 
out thousands of steel radio and TV chassis 
and other miscellaneous parts every day 
which are then zinc plated. After a survey 
of the plant, the local Pennsalt representa- 
tive suggested that two Pennsalt Cleaners 
could definitely reduce cleaning costs in 
the plating operation. 


After a test, the Pennsalt cleaners were 
adopted, and these were the results of 
the change: 


1. Total consumption of cleaners was 
reduced in each four-week period from 2700 
Ibs. to 2140 Ibs. including make-up schedules. 


2. Previous cleaners cost $432.00 a 
month. The Pennsalt products run $204.78 
a month—a saving. 

3. The Pennsalt Cleaners removed 
stamping oils and shop grime with equal or 


PENNSYLVANIA 


with Pennsalt Cleaners 


SALT MANUFACTURING COMPANY 


Metal Processing Department 
395 Widener Bidg., Philadelphia 7, Pa. 


greater effectiveness 
cleaners and were in every other way com 
pletely satisfactory. 


than the previous 


Here is a brief introduction to the two prod- 
ucts that performed this notable cost-cut- 
ting feat: the first Pennsalt Cleaner is a 
concentrated, extra-heavy duty soak or 
immersion tank alkaline cleaner with excep- 
tional emulsifying powers. The second 
Pennsalt Cleaner is an alkaline electro- 
lytic cleaner specially compounded for re- 
moval of heavy smut deposits when used 
in reverse cleaning cycle. 


The extensive Pennsalt Cleaner line includes 
products for virtually every type cleaning 
operation, and Pennsalt specialists have 
vast experience in properly applying them. 
No matter how effective or economical you 
believe your present cleaners to be, there is 
a very good chance that a saving similar to 
Sylvania’s can be made in your plant with 
Pennsalt Cleaners! Contact your Pennsalt 
representative today or write: 


Pennsalt 
Chemicals 


SEPTEMBER 
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Chance Vought F7U Cutlass 


Here’s a simple equation: 


NO HIGH ALLOY STEEL = NO PLANE 


Without stainless steel, super-high-temperature steels 
and special electrical alloys, it just wouldn't be pos- 
sible to build, power and control a plane in the over- 
600-miles-per-hour class. That is our job: to develop 
and produce such metals .. . and if you have any 
problems that involve resisting corrosion, heat, wear 
and great stress, or require special magnetic proper- 
ties, we're the people to see. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


steel 
wav 410236 Warehouse stocks of A-L Stainless carried by all Ryerson plants 
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flow is 


from 
is simple, 
Settings for heat, atmospheres, quench. 
all 


Cycle is then controlled automatically. 


Airdravlic systam provide: ooth 
thocklem operation of inin medi- 
ote door and quench clevoter. 


4 \ has automatic 


Heat and quench 
signal lights 


Automatic tempera- 
ture recorder 


Heating cycle timer 


Hi oil flow timer 


2 
3 
4 Quench timer 
5 
6 


Selector switch for air 
or oil 


7 Cycle start button 


SIMPLE CHANGE-OVERS 


Change-over 


one process to 
quick, and easy. 


that is required- 


MORE THAN 375 IPSEN HEAT TREATING 
UNITS ARE NOW SERVING INDUSTRY 


IPSEN INDUSTRIES, INC. 723 South Main Street; Rockford, Illinois 
Universal Units to CARBONITRIDE + CARBURIZE + HARDEN + BRAZE «+ MARTEMPER « WASH «+ TEMPER 


| 
IG 


* Above is a cross-section view of the Ipsen 400 Lb. Hr. Furnace showing the 
advanced design features which have made Ipsen the largest manufacturer of 
carbonitriding and batch-type heat treating units. With these new units, you 
get the advantages of 100% forced convection heating and controlled atmos- 
phere processing, plus the full benefits of automatic straight-through operation. 
Thus, you eliminate loading delays and guess-work. You control distortion 
and get uniform results from batch to batch . . . today, tomorrow, or next year. 
You eliminate blasting and pickling operations and you can often use lower 
grade, less costly steels. 


A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS 


Unusually versatile, the Ipsen is built for temperatures up to 1850 
F., and a single unit is equipped to handle all of the following 


processes: 
ATMOSPHERE COOLING QUENCHING 
Normalizing General Hardening 
Stress Relieving Carburizing and Hardening 
Carburizing Carbonitriding 
Carbonitriding Martempering 


Sead Samples for Free Estimate — find our how the new Ipsen Units can 
be applied to your job. Samples of your work will be run, procedures estab 


lished in our new, modern lab, and cost estimates given without obligation 


Write for New Literature — illustrates new design 


features, gives Complete specifications of various units < "= 


GET 
3 with Ipsen 100% FORCED CONVECTION | 
CONTROLLED ATMOSPHERE UNITS | 
1 | 
 Aetomotic 
a KX AD AA AD La 
4 
by cold chotn/ gesting and 
sat 
— 
AUTOMATIC / 
= 
: = 


Stokes Microvac Pumps... 
basic to Vacuum Processing 


High volumetric and mechanical efficiency makes these 
famous pumps economical and reliable units in any vacuum system. 


Capacities of Stokes Microvac Pumps run from 15 to 

500 cfm... pressures to 10 microns absolute. Power 
consumption is low and the top-mounted motor contributes 
to compact design requiring minimum floor space 


Lubrication of the four moving parts (including the exhaust valve of 
corrosion-resistant Teflon) is fully automatic. 
There are no stuffing-boxes or grease-fittings, and no packing. 


Parts are precision-finished, standard and interchangeable. 
Freedom from wear assures years of trouble-proof service. 


Stokes is the only manufacturer of equipment for complete vacuum 
systems, including Microvac mechanical pumps, oil diffusion 
pumps, McLeod Gages and Vacuum Valves. 


Consult with Stokes on the application of vacuum 

to vacuum sintering, melting, de-gassing, heat treating, 
inert gas purging, vacuum metallizing, and to 

other purposes for which vacuum deserves exploration. 


F. J. Srokes MacuineE COMPANY, PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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ROUNDS, FLATS, SQUARES, HEXAGONS, 
SPECIAL SHAPES | Salle offers a complete range 


of cold-finished steel bars in popular sizes, shapes, and 
lengths. Also, special shapes to order, 


COLD-DRAWN—TURNED AND POLISHED 
—GROUND AND POLISHED Modern drawing. 
turning. and grinding equipment, and skilled workmanship 
insure quality steel bars in standard grades. 


CARBON AND ALLOY STEELS LaSalle man- 


ufactures quality cold-finished bars in AEST and SAE ear- 
bon and alloy steel grades. 


Salle 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 
and Ground and Polished Steel Bars in America. | 


FREE-MACHINING STEELS LaSalle spectalizes mn 


free-machining steels for economical production of your parts 


.. Bessemer, open-hearth, and several ty pes of leaded steels 


FURNACE-TREATED STEELS LaSalle’s furnace 


treatment develops elevated physical properties through 


quenching and tempering, and stress relieving Careful 


annealing improves machinability. 


SPECIAL STEELS Aggressive engineering researeh 


makes LaSalle a leader in spree ialty steels . with such 


dey elopments as SEURESSPROOF, 


LA-LED. and Super LA-LED. 


Sead for "The Story of Cold a — 


Steel Bars... from Ore to Finished Product” —2 8 


LA SALLE STEEL COMPANY 
| 1424 150th Street 
Hammond, Indiana 


Please send me “The Story of Cold-Finished 
Steel Bars from Ore to Finished Product 


Name 
Title 
Company 
' Address 


City Zone State 
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new SIL-O-CEL I6L 


Insulating Fire Brick... 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 


Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
1600F, back-up or exposed 


Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.1 percent at 1600F 


Thermal conductivity 

(Btu in. per sq ff per 0.92 at SOOF 
F per hr at indicated 1.07 at lOOOF 
mean temperatures) 1.22 at ISOOF 


Lompoc, California, where Johns- tlle mines 
processes diatomaceous silica insulating materials 


I—has less than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight... has low thermal 
conductivity... high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book- 
let IN-115A, which describes Sil-O- 


Cel 16L and other J-M Insulating 
Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 16L 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications JM 


Johns-Manville Firsrin INSULATION 
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MATERIALS - ENGINEERING - APPLICATION 


: Johns-Manville announces the development of 
S|] 


First step is to write for this 


work sheet so that you 

can turn your problem over to 
INCO’s High Temperature 
Engineering Service. 


Which of these metals will 


solve your 
High-Temperature 
problem ? 


the INGO Niekel Allovs may not ide a pat answer 
to that question, for strange reactions ean take place 


when metals are exposed to high temperature corrosion, 
When INCO’s High Temperature Engineers do not have 

a known solution to your particular problem in all 

their amassed research information, they work with you 

to find it by testing the comparative durability of 

metals and alloys under your actual operating conditions, 


© THE INTERNATIONAL NICKEL COMPANY, INC. 
© 67 Wall Street, New York 5,N. Y. 

@ Please send me the High Temperature Work Sheet so that | may 
@ outline my problem to you 

® Name_ 

Address 

e City- State 


ss 
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WHAT HAPPENED TO THE 
FURNACE TEMPERATURE 
AT 7:00 THIS MORNING? 


| DON'T KNOW. CHECK THE RECORDER. ¥ 


WHAT MAKES A RECORDER GOOD? 


Many things. For instance, in the new Thermo 
Electronic indicating-recorder overall design 
is simple. The recording system only has three 
moving parts. 


That's one thing. Here’s another: the pen arm 
is driven from a cam. This permits linear charts 
to be used for almost all measurements, de- 
spite the non-linearity of the sensitive element 
characteristics. When warped or expanded 
scales are desired, special cams can be sup- 
plied. 


Furthermore, nylon drive gears are used to 
provide long life and quiet operation. 


There are many other things. If you want to 
hear about them, let us know. We'll be glad 


to supply the information. Ask for Catalog 
No. 60H. 


AT THE ISA SHOW 
This indicating-re- 
corder, along with 
T-E’s other pyro- 
metric equipment, 
will be at the In- 
strument Society of 
America Exhibit, 
Sherman Hotel, 
Chicago, Ill., Sept. 
21-25, Booth 59. 


Even if everything goes the way it should 
with any process where temperature is 
involved, sometimes it’s important to 
prove everything went right. On the 
other hand, if something is wrong, if 
standards aren’t met, then it’s very im- 
portant to know what went wrong in 
order to correct it. Was it temperature? 
Or some other process variable? 


When an accurate temperature recorder 
is on hand, a quick check of the record 
will tell you if temperature was too high, 
or low, and for how long. If the tempera- 
ture was off, your problem is pinpointed 
and you can work on it right away. If it 
wasn’t, you can go on to other variables 
and find the troublemaker. Either way, 
a good recorder is a time-saver. 


Thermo Electric makes a good recorder 
—it is accurate (+ '4 of 1% of the range), 
sensitive (better than © 1/20 of 1%), 
durable, and can be used to record vari- 
ations in temperature, humidity, solution 
conductivity, speed, pH, direct current, 
DC voltage, strain, or other variables. 
Both potentiometer pyrometer and re- 
sistance thermometer bridge types are 
available, depeading on the application. 


Thermo Electric 


FAIR LAWN 


NEW JERSEY 
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IN VOLUME 


Ductalloy/ castings make “impossible” 


/ 


®s 


i 


! 


This highly stressed part secures the 
7,200-lb. thrust Wright J-65 jet en- 
zine in the aircraft, carries 
structural members ahead of and be- 
hind it, and shaft 
bearing in its center. Air roars be 
tween the carefully contoured inner 


major 


mounts a main 


and outer rings. 

As originally hogged out from an 
aluminum forging on an experimental 
basis, this part required some 1200 
hours of machining—impractical for 
volume production. Kedesigned by 
Curtiss-W right Corporation's W right 


parts producible 


Aeronautical Division as a weldment 
of two Ductalloy precision castings, it 
requires only simple turning and fac- 
ing plus 25 ft. of welding to assemble 
the ten interconnecting stainless steel 
struts. An part for vol 
metals 


“impossible 
ume manufacture in other 
which would meet specifications, it ts 
rendered readily producible in Duct 
alloy —Brake Shoe's ductile cast iron 
that combines high 
strength with the cast- 

ing and machining 

qualities of gray iron 


YOUR PROBLEM—Ductalloy may solve your problem if itinvolves 
economical production of complex metal shapes that are dith 
cult to cast in steel, expensive to forge, or lacking strength in 
gray Brake and 
experimental foundry are available to help you best utilize its 


Wright 1-65 jet engine 
bearing support 
to machine from one piece 
Readily produced as a weld 
ment of two Ductalloy 


main 
impractical 


iron Shoe’s experience, research laboratory 


unusual combination of characteristics. Write for your copy of 
preci this new technical bulletin today 

sion castings 

BRAK! 


ENGINEERED CASTINGS DIVISION 


SHOE & CASTINGS DIVISION 


Ductalloy castines are made by 
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TOOL STEEL 
ALLOY BARS 


These quality Sure Spec cold finished 
bar steels provide — 


. Increased tensile strength 

. Increased yield strength 

. Increased tortional strength 
. Increased hardness 

. Resistance to wear 

. Decreased ductility 

. Excellent machinability 

. Smooth, bright finishes 


1 
2 
3 
4 
5 
6 
7 
8 


Need a safe, sturdy steel storage cabinet 


for your bar stock? Write for details 
or 
on our low priced locked cabinet or floor 


rack, each holds 20 different sizes. 


“for service dependable as the sun’ 


SOLAR STEEL CORPORATION 


General Offices: UNION COMMERCE BUILDING, CLEVELAND, OHIO 


See your local classified telephone directory for our nearest office address 
SALES OFFICES: Bridgeport +« Chicago ¢ Cincinnati « Cleveland « Detroit « Grand Rapids 


Kalamozoo Milwaukee Nashville 
Philadelphia a River Rouge, Mich. . Rochester, N.Y. . Toledo . Union, N. J. 


Washington, D.C. Worcester, Mass 
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Starting Point 
For Better Melting 
AJAX-NORTHRUP CONVERTER-TYPE FURNACES 


These compact, efficient furnaces are used in all 
leading metallurgical laboratories, and by the 
major producers of precision castings. 


Almost every new alloy since 1916 


tarted in an Aj 1x-Northruy urnace, 


The 20 Kw. converter will melt 17 pounds of steel 
in 40 minutes. Maximum capacity is 30 pounds of 
steel, or 60 pounds of bronze. The larger 40 Kw. 
unit melts faster, will handle up to 50 pounds of 


steel. The 6 Kw. unit melts a pound of steel in 
8 minutes. 

All units may be used for heat-treating, forging, 
sintering or other applications—no problem to 
change from one to the other. 

Ajox-Northrup converters are completely self- 
contained. They can be placed anywhere in your 
plant where water and power are available, 
require no special foundation or wiring — and 
they're certified to meet F.C.C. regulations. 


Many of today’s blue chip industries 
started with a 20 Kw Ajax-Northrup 


converter. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAX ELECTROMETALLURGICAL CORPORATION 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 

AJAX ENGINEERING CORPORATION 


INDUCTION HEATING 
AND MELTING 


Since 1916 
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FAHRALLOY 


When the 

PROBLEM is heat 

the 

SOLUTION is FAHRALLOY 


Heat has often been referred to as a ‘necessary evil’ of the metal working 
industry. While it contributes necessary properties to metal such as in an 
annealing operation, heat can simultaneously work disadvantages to the con- 
veying unit or container if, in designing that conveyor or container and deter- 
mining the proper alloy, full consideration has not been given to thermal 
fatigue. That's where we come in! Fahralloy has no one "prescription" for the 
alloying and design of castings. Each problem requires its own solution, and 
each service condition is given complete consideration in finding the solution 
... in attaining the proper alloy. Metallurgically correct composition of Fahr- 
alloy castings assures longer life under the toughest of service conditions 
wherever high temperature is involved. So, when the problem is heat, you can 
look to Fahralloy with confidence and know that the solution is close at hand. 


SEE US AT THE METALS SHOW IN BOOTH 2571 


HAROLD ROGGE ©® 2415 Fairmont Avenue © Walnut 4303 
DAYTON Area Representative 


CLARE CHARRON ©® 509 Curtis Building @ Trinity 5-7633 
DETROIT Area Representative 


FHE FAHRALLOY Co. 


150th & Lexington Ave. — Harvey, Illinois 


LOY WHERE THERE’S HEAT THERE’S FAHRALLOY 


In Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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IF YOU BUY OR SPECIFY SPRING STEEL 
This Free Book Belongs On Your Desk 


@ Catalogues 785 different sizes of Sandvik’s 
specialized, cold-rolled spring steel. 


@ Contains 133 cold-rolled and bright annealed 
sizes and 652 cold-rolled hardened and 
tempered sizes. 


This helpful 812° x 11° catalog gives you quick and 
easy reference to Sandvik’s line of specialized 
spring steels, 


You get complete information on each size, at a 
glance. For instance, the Cold Rolled and Bright 
Annealed section gives you the thickness, width, de- 
gree of hardness, type of edges and weight in pounds 
per hundred lineal feet for each size. In the section on 
Hardened, Tempered and Polished Spring steels the 
thickness, width, finish, edges and weight per hun- 
dred feet is shown. 


The booklet also includes such useful reference 
tables as Weights of Strip Steel, Comparative Table 
of Wire Gauges, Numerical Conversion Tables, Hard- 
ness Conversion Tables and a Temperature Conver- 

sion Table. 


In addition, the catalog gives background informa- 


SANDVIK STEEL, INC. tion about Sandvik and the reasons behind Sandvik 
steel’s quality. It lists some of the specialized applica- 
tions for which these steels are used and tells what 
230 N. Michigan Ave., Chicago 1, FRanklin 2-5638 ° 
1736 Columbus Rd., Cleveland 13, O., CHerry 1-2303 information to give when inquiring or-ordering. 

3609 E. Olympic Blvd., Los Angeles 23, Cal., ANgelus 3-6761 

SANDVIK CANADIAN LTD., P.O. Box 40, Sto. O, Montreal 9, P.O 


Have this complete, easy-to-use spring steel catalog 
SANDSTEEL SPRING DIVISION * New York * Industrial Springs bring 
SANDVIK SAW & TOOL DIVISION * New York * Saws and Tools st to you promptly and without obligation. 
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Increase the use of your Baldwin Testing 
machines with these accessories 


Extension Under Load Indicator 


Used with a microformer type extensometer, this 
indicator will give you both a visual and audible 
signal at any desired predetermined amount of 
extension under load (such as 5% of the gage 
length). 


SR-4 Extensometer and P ig 
Strain Gage Recorder 


This records on a chart a load-elongation | et 
2a 


High Temperature Testing Equipment 


Includes electric furnace (A), high tempera 
ture extensometer (B), and temperature 
controller (C) which enable you to test 
metals at high temperatures. Various 
models are available for temperatures 
up to and including 2200" F. 


graph for determining the elastic and 
plastic properties of materials. Various 
types are available. 


Air Cell 
(with Bourdon tube-type indicators) 


Inserted in the grip slot and arranged to 
work with the testing machine indicator or a 
portable indicator, the Air Cell extends the 
precision ranges down to one pound full 
scale on any machine. This permits testing of 
light materials such as plastics, textiles, wood, 
foils, fibers, etc. with machines intended for 
higher capacities. (Bulletin 264.) 


Strain Rate Pacer 


(Shown with Microformer Recorder.) This de- 
vice enables you to maintain percisely a 
constant straining rate of the test specimen 
gage length during the loading of the test 
specimen. Standard pacing speeds from 
.00025 to .25 inch per minute are available. 


BULLETIN 261-A, a 12 page booklet, illustrates 
and describes fully Baldwin's line of grips, acces- 
sories and auxiliary equipment. Write Dept. 2324, 
Baldwin-Lima-Hamilton Corporation, Philadelphia 
42, Pennsylvania. 


This controls ram speed at desired rate (8 
pacing speeds, from 0.01 to 1.0 inch per 
minute). Enables you to meet test specifica- 
tions. High magnification types for infinitely 
variable speeds from 0.002 to 4.0 inches 
per minute also available. 


TESTING HEADQUARTERS 


BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. + Offices in Principal Cities 
PROGRESS: 
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$-M-0-0-T-H PLATING. 


The fine-grained Uni- 
chrome deposit gives 
smoothness without the 
need for brighteners 


BUFFING TIME IS CUT. 


If needed at all, buffing of 
this ductile copper takes 
little time, less effort. 


ANODES CORRODE EVENLY. 


Unichrome bath needs 
fewer anodes to maintain 
copper in solution It 
keeps anodes clean and 
eflicnent. 


EASILY CONTROLLED. 


Unichrome Copper is sta- 
ble bath, constituents are 
readily analyzed, has good 
tolerance for impurities. 


ONE BATH FOR ALL JOBS. 


It plates steel, zinc die 
castings, aluminum, intri- 
cate shapes; provides suit- 
able undercoat for nickel, 
chromium; excellent stop- 
off for nitriding, carbur- 
izing. 


Cyanide Disposal Problems Minimized 


by the 
UNICHROME Pyrophosphate 


Copper Plating Bath 


Cyanide wastes have to be treated before disposal due to 
high toxicity. But installing a treating unit is expensive. So 
is cost of materials used. 

Platers have reported spending as much as $1 for materials 
alone to treat each pound of cyanide waste. Add to this the 
cost of space required by waste treating equipment, labor 
costs for operating it, the high initial investment and the sub- 
sequent maintenance and you see why it all adds up to a 
sizable increase in plant operating costs. 

The more cyanide you have, the greater this expense. But, 
like many other platers, you can minimize, and in some cases 
completely eliminate, this expense by using the Unichrome 
Pyrophosphate Copper Plating Solution. This bath offers 
greater safety because it: (1) contains no cyanide (2) 1s less 
caustic (3) has low copper concentration (4) operates at 
moderate temperatures. 

In addition, Unichrome Copper offers outstanding advan- 
tages in operation, such as those described at left. Learn 
more about how this plating process can help you do better, 
safer plating at less cost. Write for bulletin CU-2, or discuss 
it with a United Chromium engineer. 


Trade Mark 


COATINGS FOR METALS 
UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, HM. Y. . Detroit 20, Mich. 
Waterbury 20, Conn. + Chicage 4, Los Angeles 13, Calif 
In Canada: United Chromium Limited, Toronte 1, Ont 
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one minute 


is all it takes to get finished, dry 


* 


radiographs 


Subject: IGNITION CABLE ELBOW 

(Ignition cable elbows filled with 

insulating sealing compound.) 

Objective: To confirm winding spacing align- 
ment of center wire. 

Disclosed: Gas bubbles in elbows where 

compound failed to fill. 


Subject: ELECTRONIC TUBES 


Objective: To confirm alignment and spacing 


of elements. 


with Disclosed: All elements correctly oriented. 


PICKER-POLAROID 
the “rightaway” radiograph 


Make the exposure and get the finished, dry radiograph 
a minute later . . . right where you are, in broad daylight, 
if need be. Because the Polaroid x-ray packet processes itself, 
you don’t need a darkroom, or tanks of solutions, or dryers, 
or even an illuminator to view it. All you need is your 
source of x-rays, a supply of packets, and the compact 
processor unit which automatically delivers the finished 
radiograph. 

Maybe there’s a place for this quick x-ray inspection 
method somewhere in your operation. Ask your local Picker 


office to help you explore your problem, or write 


PICKER X-RAY CORPORATION 
25 SOUTH BROADWAY, WHITE PLAINS, N. Y. 


NOTE: Reduction to 1/5 size, combined with 
image decay incident to the printing process, 
seriously degrades in these miniature reproduc- 
tions the fine detail of the 10” x 10” originals. 


Subject: CAST ALUMINUM GASOLINE 
FILTER 


Objective: To confirm correct placement of 
gasket after completion of as- 
sembly. 

Disclosed: (A) Correct assembly (B) Frac- 
tured gasket slipped out of place. 


POLAROID’ 


| 
| like 
| 


AJAN induction fur- 
naces are used in many 
plants for the eflicient 
recovery of loose scrap, 
such as foil, chips, bor- 
ings, turnings the 
like. They are also 
adaptable for the full 
range of non-ferrous 
metals and alloys with 
the same advantages 
obtained in aluminum, 
and are built’ in’ sizes 
ranging from 20 kW to 


L100 KW. 


AJAX line frequency induction furnaces will melt aluminum 
foil scrap with the lowest obtainable melting losses. Photo above 
shows an AJAX 166 kW melting furnace installed at the plant 
of the Toyo Aluminum Works in Yao, near Osaka, Japan. Un- 
baled foil scrap shown at right edge of photo is remelted at the 
rate of about 900 pounds per hour with a recovery of over 99° 
Molten metal is poured into ingot molds as shown in the front 
of the photo. Another view of same furnace is shown in small 
photo at right. 


Send for Reprint of Article on Scrap Recovery 
by Induction Furnaces 


TAMA-WYATT —— 


AJAX ELECTRO and Associated Ce 


mpanmes 


AJAX ELECTROTHERMIC CO 
AJAX ELECTRIC CO., ine. Aas Bs 
AJAX ELECTRIC FURNACE CORP. Wyatt induction Furnaces tor Melting 
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brass 


means 
longer life 


for your tools 


Chase Free-Cutting Brass rod yields short chips as it is machined. 
The result is much easier cutting, longer tool life. Products 
produced are smoother, cleaner-surfaced, less expensive to buff or 


polish before lacquering, enameling or plating. 

Fine quality Chase rod and drawn bar are available in a wide 
variety of free-cutting copper alloys. They are always uniform so 
that repeat orders have the same cutting characteristics 

For rod and bar, for finer products at lower unit cost, 


call the Chase warehouse nearest you. 


h ad S Cs BRASS & The Nation's Headquarters for Brass & Copper 


WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
Baitimore Denver’ Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapol:s Providence 
Chicago Houston Newark Rochester * (sales 
Cincinnat indianapolis New Orieans St. Lows office onty) 
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for High Strength and 
Longer Life in 


Farm Implements 


HIGH-TENSILE STEEL 


N-A-X HIGH-TENSILE, having 50% greater strength than 
mild carbon steel, permits the use of thinner sections 
resulting in lighter weight of products. It is a low-alloy 
Steel possessing much greater resistance to corrosion 
than mild carbon steel, with either painted or unpainted 
surfaces. Combined with this characteristic, it has high 
fatizue and toughness values at normal and sub-zero 
temperatures and the abrasion resistance of a medium 


high carbon steel resulting in longer life of products 


N-A-X HIGH-TENSILE, With its higher physical properties, 
can be readily formed into the most diflicult stamped 
shapes, and its response to welding, by any method, is 
excellent. Due to its inherently fine grain and higher 


hardness, it can be ground and polished to a high degree 
of lustre at lower cost than can mild carbon steel. 


Your product can be made stronger . . . to last longer 
.. and in some cases be manufactured more economi- 
cally, when made of N-A-X HIGH-TENSILE steel. 


i) GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division , Ecorse, Detroit 29, Michigan 


NATIONAL STEEL shin CORPORATION 


weep Your SCRAP MOVING TO YOuR DEALER 
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Many manufacturers are taking a new look at magnesium 


as a die casting metal. In today’s competitive markets, 


magnesium offers advantages that cant be overlooked. 


Fake light weight. Magnesium is the world’s lightest 
structural metal. Where weight is a competitive factor, 
magnesium is the metal to use. A manufacturer of portable 
electronic dictation equipment found that nineteen cast- 
ings in zine weighed 13 pounds, 6's ounces: and in mag 


nesium, 3 pounds, 10 ounces. Thats real weight saving! 


Magnesium is well known as the easiest of all metals to 
machine. This in itself promotes economy. As an example, 
the manufacturer of a lubricating machine found that the 


cost of machining an oil reservoir cast in grey iron was 
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make Magnesium preferable for many types of die castings 


you can depend on DOW MAGNESIUM 


MAGNESIUM FINDS INCREASING 
FAVOR AS DIE CASTING METAL 


Advantages of light weight, easy machinability and competitive cost 


$2.05 while machining the same part cast in magnesium 
cost only 


Cost-wise, magnesium is better than competitive ino nu- 
merous applications. One large automotive manufactures 
(an industry where cost is figured on a fractional basis) 
has found magnesium die castings to be the lowest in cost 
of any metal in a seore of applications. Moreover, mag 
nesium’s long-time record of price stability is also an 
Important factor, 


Now's a good time to take a close look at magnesium. For 
the competitive markets ahead, magnesium can offer you 
many advantages. Yuur nearest Dow office can give you 
up-to-the-minute information, Or write THE DOW CHEMICAL 
compasy, Magnesium Department, Midland, Michigan. 


i ° 


Lionel 
the right track 


Here is an Inconel pusher tray de 
Company, Berea, Ohio 


NEERING 


sintered at 2050 


on 


igned hy 
The Inconel basket being 
parts that he 

tacked” to utilize 


tray tabove) contain 


FF. Each tray is “double 


will 


furnace « apacity 


Pusher trays, like those used at The 
Lionel Corporation in Irvington, New 
Jersey, take a two-way beating. 


Here's what a daily grind those 
tough, oxidation and corrosion-resist- 


ing Inconel® trays go through. 


First, they are loaded with two 
Inconel baskets holding twenty pounds 
of parts each. Then they start on the 
journey through the 1650 to 20507 F. 
furnace, pushing the tray behind. The 
furnace atmosphere is exothermi> or 
endothermic reducing gas. They spend 
$5 to 40 minutes in both the pre-heat 
zone and the hot zone and then two 
hours in the cooling zone. 


And they go through this evcle as 
many as five times a day for as long as 


All thes 


require is an occasional maintenance 


15 months without failure. 


of welds and straightening. These travs 
are designed and fabricated by Alloy 
Engineering Co., Berea, Ohio. 


It is advisable to place equipment 
orders with your supplier well in ad- 
vance of scheduled use. Distributors of 
Nickel the 


latest information on availability from 


Inco Alloys can supply 


warehouse and mill. 


Write to Inco for your copy of an in- 
teresting booklet for the heat treating 
industry. Ask for “Keep Operating 
Costs Down 
Go pe 


When Temperatures 


THE INTERNATIONAL NICKEL CO., 
67 Wall Street 


INC. 
New York 5, N.Y. 


Inco Nickel Alloys 


Inconel... for long life at high temperatures 
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Operator using the new Model No. 1506 low speed pol- 
isher. Section of laboratory equipped with No. 1251 Duo 
Belt Sander—No. 1700 Electro Polisher—No. 1315 Press, 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES... CUT-OFF MACHINES @ SPECIMEN 
MOUNT PRESSES @ POWER GRINDERS e EMERY 
PAPER GRINDERS @ HAND GRINDERS e BELT 
SURFACERS @ MECHANICAL AND ELECTRO POLISH. 
ERS @ POLISHING CLOTHS e@ POLISHING ABRASIVES 


Ake 


METALLURGICAL 


LABORATORY 
EQUIPMENT 


... provides the metallurgist with the most 
complete line of modern designed precision 
machines for specimen mounting and prepara- 
tion available anywhere in the world. This 
finely made equipment has been developed 
through a thorough understanding of the 
requirements of the metallurgist and a rigid 
insistance on perfection in the mechanical design 
and construction of each item. 


Everything needed for metallurgical testing from 
cut-off machines, moulding presses, and grinders to 
the mechanical or electrolytic polishers is included 
in the Buehler line. 


In setting up complete laboratories or adding 
items to present equipment the metallurgists will 
find in the Buehler line of coordinated equipment 
everything needed for producing the best work, 
with speed and accuracy. 

Write for bulletin of new equipment or infor- 
mation on any specific item, We invite correspond- 


ence relative to setting up complete laboratories 
suitable for any particular requirement. 


Exclusive U. S. agents for Amsler and Chevenard Testing Machines. 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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AFFILIATE OF INTERNATIONAL HARVESTER COMPANY 4 180 NORTH MICHIGAN AVENUE, CHICAGO 1, ILLINOIS 


*Product of Fenwal Incorporated, Ashland, Mass. 


THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


These Berylco parts are struts—or 
contact supporting members— used in 
Fenwal’s low-temperature appliance 
switch.* 


This appliance switch is a practical, 
sensitive and accurate device for con- 
trolling temperatures. In household 
irons, for instance, it is used to provide 
a range of 50 to 300°F. It maintains 
constant temperatures for such appli- 
ances as pasteurizers and dryers. 


The qualities demanded in this appli- 
cation—elasticity and thermal and 
electrical conductivity—are such that 
no other material would do. It is a 


DEPT. 3-1 


must that the strut return to its original 
shape when tension on it is released. 
No other material with the desired 
electrical conductivity can provide 
these deflection characteristics at the 
temperature involved. Thermal con- 
ductivity is also desirable—to enable 
the heat developed by the contact 
points to be dissipated. 


The unique properties of Berylco— its 
combination of strength and conduc- 
tivity, its marvelous spring properties, 
its endurance, its ready formability — 
are making better, cheaper products 
for hundreds of manufacturers the 
country over. If you would like to 


include Berylco in your plans for the 
future, we invite you to share the 
know-how of the world's largest pro- 
ducer of beryllium copper. For engi- 
neering help or sample material, call 
or write any of the offices listed below. 


THE MOST COMPLETE LISTING of 
available beryllium copper forms is 
contained in the recently published 
Berylco Product Directory. Send for 
your free copy today. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY—WITH 
BERYLCO BERYLLIUM COPPER 


READING 9, PENNSYLVANIA 


New York © Springfield, Mass. « Rochester, N.Y. + Philadelphia « Cleveland « Dayton « Detroit « Chicago » Minneapolis * Seattle « San Francisco + Los Angeles 
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Representatives in principal world-trade centers 
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The Evinrude Story: 


Salt bath treatment improves 
product ... reduces cost 
in crankshaft production 


Evinrude’s new Super Fastwin 15-hp. outboard motor. 


Ar Evinrude Motors, they combine Park-Kase 
liquid carburizing and Iso-thermal quenching and 

q q 
tempering into one continuous operation . .. with all 
processes performed in the same furnace line. 

The crankshafts are immersed in Park-Kase liquid 
carburizer to produce the desired case . . . then trans- 
ferred to Park Nu-Sal neutral salt at above the critical 
before the Iso-thermal treatment in Park Thermo- 
Quench Salt. 

RESULTS: a hard case covering a tough core! Valuable 
production time is saved! But that’s not all— 

@ Less distortion allows less final machining 

@ Metallurgical properties of part improved 

@ Process does not require skilled help 

@ Operate either manually or mechanically 

@ High capacity per unit of floor space 

@ Low investment per unit of production 
The results are the same at Evinrude as they are 
wherever Park salt baths and technical assistance is 
used: quality is improved . . . production is increased 
. .. manufacturing costs are lowered! 


Second in a series of advertisements describing Park processes on the job. 


C1 Send for free bulletin on Deep Case Liquid Corburizing. 


Savings in machining and 
grinding operations, due 
to reduced distortion, are 
greater than the entire 
heat treating cost! 


EVINRUDE CRANKSHAFT—Carburize in Park-Kase 1 
for 2% hours at 1750°F. Case Depth .045”. Transfer to 
Park Nu-Sal Neutral Salt at 1450°F. followed directly by 
Iso-thermal quench in Park's Thermo-Quench Salt. 


* liquid and Solid Carburizers + Cyanide, Neutral, 
and High Speed Steel Salts + Coke + Lead Pot Carbon 
* Charcoal + No Carb * Carbon Preventer + Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 


Position 
Compar y__ 


Address 
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To Produce Hundreds of Thousands of High-Quality 
Specialty Springs, the U. S. Steel Wire Spring Company 
Insists on Uniformity in Oil Tempered Spring Wire 


Turning out fine quality custom-made springs 
of unique design for auto and farm machinery 
manufacturers has been the specialty of this 
well-known Cleveland, Ohio, spring maker 
for over 35 years... he knows the secrets of 
quality production. One of these secrets is 
uniformity of wire within grade specifications. 

For example, the Sleeper-Hartley auto- 
matic torsion machine above makes a .243" 
oil tempered spring wire into some 4,400 hood 
hinge springs for automobiles in a day. The 
wire must work smoothly in production, give 
sturdily built springs that prove out indi- 
vidually under tough usage. 


To meet the stiff requirements for this job, 
and for hundreds of other applications, U.S. 
Steel Wire Spring Company uses hundreds 
of tons of Pittsburgh Steel’s Oil Tempered 
Spring Wire a year in a broad range of sizes. 
They know they can depend on it to make 
long runs, avoid production delays, reduce 
rejections, and give good service. 

If you are not using Pittsburgh Steel Oil 
Tempered Spring Wire in the manufacture 
of your springs and wire specialties, why 
not get complete information now? Write 
Department MP, Pittsburgh Steel Company, 
Grant Building, Pittsburgh 30, Pa. 


a product of Pittsburgh Steel Company 
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From the batch type installation at the left mortempering 
base detonctor fuses, to the huge mechonized furnaces 
oustempering automobile bumpers illustrated below, Ajax 
Electric Salt Bath Furnaces ore replacing old-style quench 
and temper methods for o wide voriety of steel products. 


From ring gears to plow points... 


From bearing races to cast iron cylinder 
sleeves... 


From uniformly shaped metal parts to 
odd and irregular sizes... 


Scores of installations have proved the F th 
tremendous possibilities for economy, ‘ e rend 
greater speed and efficiency in martemp- 

ering and austempering, because all water 


and oil quenches are eliminated. * 
Distortion is so negligible that parts can is t 
be machine finished before hardening. 0 


Final grinding is eliminated or materially 

reduced. Scale, decarb and quench cracks 

are eliminated. Toughness and ductility MA 

are increased. The work is done materially MPEP 

faster- inless floorspace with lower labor ¢ 
costs. Let the Ajax Metallurgical Service Bs 

Laboratory prove these claims on a speci- 
men batch of your actual parts, under actual 


working conditions. and 


Write for Ajax Bulletin 120 
AJAX ELECTRIC COMPANY, INC. 


World's largest manufacturer of electric heat 
treating furnaces exclusively ¢ 


ELECTRIC FURNACES 


See Us at the Metal Show in Cleveland—Booth 221 
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you need... BLUEWELD 


ELECTRODE 


Moisture Content 
STABILIZER 


LOW HYDROGEN and STAINLESS STEEL 
ELECTRODE STABILIZER 


Specifically designed and engineered to 


maintain correct moisture content. 


Write for details 


@ Chemically dried air 
@ Electrically heated MANUFACTURER / 
@ Thermostatically controlled MILWAUKEE 3, WISCONSIN 

@ Recessed shelving 

@ Rigid construction 

@ Multiple unit stocking 
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Carrying hot steel for 
THREE 


YEARS 


and these Hard- 
Faced rollers are 
still in use 


Three years ago, some cast iron cone rollers for 
this cooling bed were hard-faced with HAyYNes al- 
loy No. 92. Today, they are still carrying hot steel 
bars despite the continual impact, abrasion, and 
heat to which they have been subjected. Cast steel 
rollers on the same line, which were hard-faced 
with HAYNES STELLITE alloy No. 6, have also shown 
exceptional service — although they have not yet 
been in use as long as the cast iron ones. 

HAynes alloy No. 92, an iron-base alloy recom- 
mended for the cast iron parts, is exceptionally 
easy to apply by oxy-acetylene welding. It has a 


TRADE-MARK 
j 


very low melting point and the molten alloy is 
quite fluid. Deposits have a Rockwell C hardness 
of 62-67 and excellent wear resistance 

HAYNES STELLITE alloy No. 6, the cobalt-base al- 
loy used for hard-facing the cast steel parts, can be 
applied by metallic arc welding. Deposits are ma- 
chinable and have excellent resistance to abrasion 
and heat. 

For information on how to hard-face cast iron 
and cast steel parts, and on the alloys recom- 
mended for each job, write for a copy of “HAYNE: 
Hard-Facing Manual.” 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco— Tulsa 


Haynes’ ond “Haynes Stellite” are trade-marks of Union Carbide and Carbon Corporation 
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USED FOR COPPER BRAZING of hardware parts, this electric 
furnace was built by American Electric Furnace inc., Boston, 
Mass. for Sargent & Company, well known hardware manu- 


furnace. 


facturers of New Haven, Conn. The alloy conveyor belt at 


right runs over Norton CRYSTOLON*® hearth tile in the 


More proof that Norton Special Refractories 
cut furnace operating costs 


Here’s a typical case of how Norton 
CRYSTOLON hearth tile pays off in 
low-cost, trouble-free service and greater 
overall furnace efficiency. And not just 
in one or two advantages, but in every 
detail essential to top performance. For 
example: 


@ This Norton CRYSTOLON hearth 
provides an ideal refractory bed for the 
conveyor belt. It exerts so little abrasive 
action on the belt, and its resistance to 
the belt’s abrasive action is so high, that 
neither tle nor belt have required any re- 
placement in almost three years of steady 
operation. 


@ Equally important: the great strength, 
high thermal conductivity and uniform 
heat dispersion of CRYSTOLON refrac- 
tories are valuable aids to better, more 
economical furnace performance. 


@ As proved in many similar high heat 
applications, CRYSTOLON refractories 
—due to the Norton method of process- 
ing silicon carbide — will not warp. 
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Let Norton Help You 
Since no single refractory combines 
every desired property in the highest 
degree, no one refractory meets every 
need for every user. However, Norton 
CRYSTOLON silicon carbide, 
ALUNDUM®* fused alumina, MAGNOR- 
ITE* fused magnesia and the sensational 
new FUSED STABILIZED ZIRCONIA 
provide a complete line of refractory 
compositions, shapes and cements, COv- 

ering the range of applications. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


Most likely this broad, varied line al- 
ready covers your own requirements. If 
not, your Norton Refractories Engineer, 
backed by over 40 years of Norton pio- 
neering and development will gladly help 
you to get money-saving results —with 
refractories engineered to your exact 
needs. Call him for this valuable service. 
Or write to Norron Company, 325 New 
Bond Street, Worcester 6, Mass. Cana- 
dian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 


WNORTONP 


Special REFRACTORIES 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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danger of wrong alloy 


by Ryerson 8-step quality control 


‘Two bars of steel may look alike——may actually sample of every heat for hardenability and interpret 
have been bought as the same alloy —but even the test results for you. 
seemingly identical bars may vary widely in analy- Finally, before these selected steels are shipped, 
sis and performance. ‘To remove completely the a thorough inspection is made to see that every step 
risk of getting steel that will not perform as you in the control plan is followed. Only then, after 
expect it to we developed the Ryerson Certified every detail has been double-checked, is your order 
Alloy Plan. of Ryerson alloys approved for delivery. And with 
Under this unique Ryerson system of quality your shipment you receive a certificate providing 
control, your protection begins with the careful complete test data to prove quality and guide your 
selection of heats to be carried in stock. Next, we heat treatment. 
verify the analysis of each selected heat. Then, after You pay no more for Ryerson Certified Alloys, 
spark testing to guard against mixed steels, we but they will prove real money-savers for you. To 
permanently identify each bar with a stamped heat get these controlled-quality steels promptly — just 
symbol and color marking. Meanwhile, we test a call your nearby Ryerson plant. 


—~ PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, 
STRUCTURALS, PLATES, SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON e PHILADELPHIA e CINCINNATI e@ CLEVELAND e DETROIT 
PITTSBURGH e BUFFALO e CHICAGO e MILWAUKEE e ST. LOUIS e LOS ANGELES e SAN FRANCISCO e SPOKANE e SEATTLE 
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Test for Measuring 
Quench Crack Sensitivity 
Engineering Alloy Steels 


~ 


By R. D. CHAPMAN, Research Metallurgical Engineer, Chrysler Corp., 
and WALTER E. JOMINY, Chief Metallurgist—Research, Chrysler Corp., Detroit* 


I PRESENT-DAY application of alloy steels. ts realized 


that maximum mechanical properties result from tempering a 


microstructure of LOOY martensite. Tempered martensite produces 
the best resistance to ind the maximum endurance 
thus making it the most desirable microstructure ina part How 


ever, on cooling from the austenitizing te rnay ne rature two stresses 


result—(a) stresses set up by the thermal gradient and (hr) the 


transformation stresses. These stresses and the chanwes can crack 


the part. Each vear many pounds of steel and. what is more costly 
hours are lost from such quench crackin Jolin 
Hollomon and L. D. Jaflee. in a paper for the American Lustitute 
of Mining and Metallurgical Engineers ( Transactions, Vol. 167 
p. 601) entitled “Hardenability and Quench Cracking.” stated that 
the cracking tendency of steel is related to the Ms t mperature 


although Cyril Wells. in discussing that paper said he wak unable 
to correlate the two 


Since there is no good test for evaluating the cracking tendency 


of various steels when quenched in oil, the work described herein 
was undertaken to develop such a test. It was desired to learn the 
effect of (Quen hing te mperature, Quen hing conditions, steel com 
position and other factors on tendency to (enn h crack 

Crackability Specimen—The authors are not aware of any test 
specimen which may be used to indicate cracking tendeney in an 
oil or molten salt bath. A test piece was sought that would not be 
too difficult to fabricate and that would give some diflerentiation 
between engineering steels when quenched under practical condi 
tions. This proved to be a difficult objective but we believe we 
have been fairly esstul 

We reasoned that since cracking is due to very high internal 


stresses. a specimen used to study distortion—also caused by inter 


*The authors would like to « xpre their t 
W. Winn, Jr. of the Chrysler Corp.. and |. ©. Bullen (tor 
merly of the ¢ hrvsler ¢ orp vho conducted the tests ce 


cribed in this paper 
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A Crackability” Test Specimen 


nal stresses—would be worth investigating 
an S.A.E 
chined to the dimensions shown in Fig. 1A 
This was gas carburized at 1700° F. to a 
carbon content of 0.90% at the surface in a 
production furnace and cooled in Sil-o-cel 


atter which it was heated to 16507 F 


According 1320 steel was ma 


and 
oil quenched in a violently agitated bath 
This did not crack even after refrigeration 
in acetone and dry ice 

We next machined specimens to the con 
figurations shown in Fig. 1B, C, D and FE 
No visual crack 


oceurred nor could any be found under the 


and heat treated as above 


Ope ay by magnet Inspection 

We repeated the an 
1340 steel, machined to Fig. LA, 1B, TF and 
2. Piece had a 
than IB. and Fig. 2 


except that it has two notches in the thin 


tests using 


narrower section 


is comparable to Ik 


nest section. One sample of each geometry 
was box carburized and one was used as 
Thi hined All pr ces were TAC hed from 
1650° F. into agitated oil at SO) BL The 


arburize d not hve d specimen of hig 


i 

/ 

/ 
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Preliminary Work 


lable | — Chemical Analyses and Hardenabilities * 


M 


ress 


167 


position (Transactions, A. 1. M. 


ods suggested by R 
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A. Grossmannu’s “Hardenability Calculated 
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Data Sheets” No. 
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Sree ( Cr Ni Mo P M. 
4320 | 0.19 | 0.60 | 0.30 | 0.57 | 1.83 | 0.23 | 0.020 | 0.025 | 4.45 | 725 
$730 | 0.30) 0.85 | 0.36) 0.56 0.47 | 0.21) 0.017 | 0.028 | 4.45 679 
1032 | 0.32 | 0.72 | 0.23 0.07 | 0.24 | 0.023 | 0.025 | 1.62 | 727 
5130) 0.34) O89) 0.33!) 1.00 0.19 0.05) O.OLL) 0.020) 4.46 637 
1030 | 0.34 | 0.79 | 0.3 0.04 0.022 | 0.027 | 1.06) 723 
1330 | 0.34) 1.68 0.33.) 0.08 | 0.09 . 0.025 | 0.022 | 2.7 652 
4130 | 0.32 | 0.53 | 0.31 | 1.09 | 0.11 | 0.21 | 0.016 | 0.014 | 4.40 | 664 
1037 | 0.38 | 0.88 | 0.30 | 0.02 | 0.20 | 0.22 | 0.011 | 0.025 | 2.2 672 
140 0.44 OSS) 0.29) 0.08 (0.019 | 0.032 | 3.78 589 
1053 | | 0.81 | 0.29 0.01 0.25) 0.013. 0.023. 2.30 598 
$742. 0.43, | 0.26) 0.45) 0.64 0.28 0.027 0.035 5.9 YI 
$140 | 0.41 | 0.85 | 0.21 | 0.92 | 0.11 | 0.22 | 0.025 | 0.033 | 6.0 4 
1050 | 0.51 | 0.72 | 0.20 | 0.05 | 0.06 | 0.02 | 0.025 | 0.032 | 1.38 | 611 
9150 | 0.45 | 0.84 | 0.31 | 0.86 | 0.22 0.015 0.025 3.9 SS] 
1090 0.89) 0.82) 0.23 0.014 | 0.037 | 1.7 361 
4063 | 0.60 | 1.17 | 0.30 | 0.17 | 0.15 | 0.33 | 0.022 | 0.030 | 5.5 195 
1060 | 0.57 | 0.75 | 0.23 0.06 0.014 | 0.033 | 1.26 | 575 
1340 | 0.42 | 0.71 | 0.30! 0.77 | 1.81 | 0.22 | 0.019 | 0.024 | 8.0 49 
1345 | 0.45 | 1.85 | 0.28 0.09) 0.17 | 0.06 0.019 | 0.029 | 4.1 63 
5160) 0.62 0.33. 0.14 O.OLO O.0O28 4.4 173 
41150 | 0.49 | 0.85 | 0.35 | 1.08 | 0.32 | 0.20 | 0.016 | 0.034 | 8.20 | 525 
$750 | 0.54 | 0.91 | 0.96 | 0.46 | 0.52 | 0.24 | 0.018 | 0.038 | 5.90 | 52] 
(the “ideal hardenability”) computed by methods given in 
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The temperature where austenite 
begins to transform into martensite (Mx point) is computed by meth 


A. Grange and H. M. Stewart in “The Tt mpera 
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cracked approximately two 
thirds of the wav through the 
notch. After cold treating, the 


crack extended entirely through 
The of the 


same configuration also showed 


carburized piece 
quen h cracks 
Subseque nt tests showed that 
cracking could be duplicated in 
sample s machined like Fig 2 
heat 


provic d 


under identical 


treating 
conditions extreme 
Care 


thie 


was taken in reproducing 
notch 


PEST PROCEDURI 


Once the 
decided 
the common S.A.F 
Table 1 
the 
critical diameters and 
These 


ceived in diameters greater than 


Speci ms shape 


of 


steels were 


WialS several 


their 
ideal 
Ms tem- 


bars were re 


selected shows 


chemistry calculated 


peratures 
and machined into the test 


specimen detail in 


Measurements were care- 


shown in 
Fig. 2 


fully ( hec ked espec ially the out 
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Fig. 2 


Sve 


“Cra Kability Test 
Finally Adopte d 


side diameters, the depth of notches as well as 
the radius at the of the notch, and the 
thickness of metal between the V-notch. All 


notch measurements were made on an optical 


root 


comparator to insure consistent results in the 


quen h test 


Parts were subsequently heated to a spe 
cific temperature in cast iron chips, held 
there long enough to insure a uni 
form temperature and then 


quenched into either oil or salt 
In quenching, the specimen was 
always inserted into the oil with 
the thin 


quenching, the oil was vigorously, 


section down. During 


agitated by an external pump 


which pumped oil at the rate of 
60 gal 30X30 


in. tank. As soon as the test speci 


per min. in the 


mens had cooled to the tempera 


ture of the bath, as in oil (or to 
room temperature after being 
cooled in molten salt) they were 
given a rough metallographic pol 
ish across the flat faces. After 
polishing. the samples were in 
spected for cracks under the 


microscope at about 50 diameters 


Vickers hardness 
taken on the 
and the 


readings were 


next heavy section 


thin section close to the 


hig 


cover Quenching Cracks 


Experiments on 22 S.A.E. Steels 


notch but not in a direct path oloa potential 
crack Specimens were next cold treated 


ot 


mixture acetone and ice at 


mately for 60 min. Specimens were 
igain polished and examined under the micro 
scope and the hardness measurements repeated 

Some experiments were thie 
thickness of the test 


rein 


pieces Was made ‘4 in 


and The thinnest specimen did not 
appear to be as sensitive as the others. On the 
seemed to to 


Pheretore thre 


Was adopte dl 


other hand 
the thickest 


thickness shown in Fig. 2 


no advantage 


specimen 


RESUI 


OF TESTS 


Results from all the pieces test d are shown 
in Table \ppare nithy hing froma high 
austenitizing temperature was more likely to 
form cracks than quenching trom a lower tem 


perature In other words quenching from 


1S50> F. into SO° F. oil is more apt to crack steel 


than quenching from 1475° F. into oil 

Some tests supposedly identical, cracked 
SOME but others whole 
discrepancy might be a result of variation in 


quenching espe cially in the agitated oi) wher 
a little ditherence in the position of the sample 
different 
resulting 


All of these 


inn the quench tank would cause a 
slip stream of the oil the sample 


in a different severity of 


3 Magnaflux Inspection Is Widely Used to Dis 
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Reason for Quench Cracks 


inconsistent results were on the 
borderline; the steel was just on 700 
the verge of cracking. Some ot 
these samples were from different 
heats, and J. W. Spretnak and * 650 1 
Cyril Wells in “An Engineering = & ] 
Analysis of the Problem of Quench 
Cracking in Steel” (Transactions  % 600 
@. Vol. 42, p. 233) point out that & 
two heats of the same nominal = 
analysis may show quench crack yo? 
ing in one. yet not in the other 

To determine whether sulphur S 
Or phosphorus contributed — to 5 900 
cracking, all analyses were 
studied, but no apparent relation © 
ship was found. (It should be 450 
noted that the phosphorus was 
always under 0.03% and sulphu Legend 
under 0.04%.) However, presence Not Cracked From. 75 or 1650 
of solid nonmetallic impurities 

: x Cracked From Both 1475 or/650 i 

through their eflect stress 350 
raisers —undoubtedly contributes ; 020 030 040. O50 060 2770 O80 
toward cracking susceptibility % Carbon 

Figure 4 plots the carbon con Vig. 4—Cracking Tendency as Related to Ms Temperature and 
tent against the Ms temperature Carbon Content when Quenched From 1475 or 1650 1 
and cracking tendency for the 
various steels tested. It is well known that the cracks for material quenched from 1475) #F 
Ms temperature is affected by the carbon con into SO) F. oil. Ut is realized that many otf the 


tent. The black crosses indicate that the sample 


steels tested would not be complete lv austen 
cracked whereas the black circles indicate no 


itized at that relatively low temperature.) From 


such a treatment and from 


ul vccimens it will be 
Fig. 5—Effect of Hardenability and Carbon Con 
tent on Cracking Tendency When Test Piece of seen that a those steels 
hig. 2 1s Quenched in SO” Oil From 16507 whose Ms temperatures 


fall below FF. cracked 
and that anv S.A.E. alloy 


5/60 steel with 0.50% carbon or 
x 4063 
/060 
" Cracked 8750 quenched in oil trom 1475 
1050 4053 Figure 4 also shows in 
| colored crosses the same 
50 | 1345 
8746 4340 


x 
x 4/40 when quenched trom 1650 


IF. into oil. Here it will be 


nas seen that the danger point 
is reached when the Ms 
temperature is around 625 
FE. and the carbon content 
Not Cracked 4320 
+ + o% 


is 0.40%. Using this quench 


a sharper demarcation can 


be noted between carbon 


2 Ei 6 7 9 contents and Ms tempera- 


D, (Calculated) tures. Thus. quenching 
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9032 
—O 
O50 
i | 
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Q 
° 
uf 


1650) 


parts than quenching trom 1475) F. 


from is more likely to form: cracks in 
This result would not be expected from: the 
Jackson and \. 
Christenson (“The Effect of Qenching Te mper 
ature on the Results of the End-Quench Hard 
cnability test 
of Mining 
15S. p 125 


from a higher temperature decreases the sever 


findings reported by C. E 


Transactions, American Institute 
and Metallurgical Vol 


Their work showed that Quen hing 


itv of quench or the “H value” of the quenching 


medium. Consequently, the cause of cracking 


bye 


homoveneits 


some other phenomenon \ 


ot 


higher solubility of chromium or molybdenum 


greater 


the austenite may result in a 
carbides. and an austenite richer in carbon than 
When the material is quenched trom a lowes 
temperature It the higher 


carbon content, the Ms temperature would be 


austenite has a 


le SS 
\Is 
temperature and therefore more susceptibility 
\nothes 


greater thermal gradient between the 


depressed. which in turn would mean 


ductility in the part when it reached the 


to cracking cause could also be a 


surface 


and core of the material on quenching a 
shallower rim ot martensite would be formed 
on the surtace and the conductivity be such 


that it could not transport the heat of the core 
to the surface rapidly enough to pre 


vent high thermal stresses that would 


Relation to Temperature and Medium 


ideal critical diameters. It will be noted that 


as the carbon content increases. cracking 
likewise increases. This is as might be ex 
pected. It also appears that as the harden 


ability increases, lower carbon is necessary to 
It is well known that 


the volumetric change which takes place when 


avoid quench cracking 


austenite transtorms to pearlite is not as great 
to 
hardenabilits 


as When austenite transforms martensite 


thus steels of lower which form 
pearlite or bainite on quenching are less sus 
ceptible to cracking than those which quench 
direct to martensite 
ability 


lable IL shows that there exists a quent hing 


that is, have high harden 


temperature and medium below which 


no 
cracking will occur in our test piece made of a 
particular steel. For example, the 4053 
steel will crack when quenched either from 
1S50 1650 


quenched from 1475 no cracking occurs. By 


ol into oil: however when 
plotting these minimum values, Fig. 6 was con 
various 
which are to the lett 
thus the 


cracking than the S.A 


structed for Those steels 


SCTIOS 
are more crack sensitive 
1300 series are 


more prone to 


seTies 


Pable Il — Cracking Tests on S.A.E. Steels 


result in cracking 
Rating of Quenching Conditions : 
The quenching conditions which ar 1850 1650 1475 1850 1650) 
most apt to cr are relisted below in > On On Ou Sal Sal 1 Sal Sant 
being at the top 1320 0 
AUSTENTTIZING $730 oo ) 
80° F. oil 9130 0 
1650 SO” oil 1030 oo 
1475 SO° F. oil 1330 
IS50 salt 1130 ( 
1650 KF. salt 1037 
1475 salt 5140 oo ) ‘ 
100° salt 1053 
The se quence of these treatments is $742 won f 
indicated by the data in Table in 
the order from left to right. For ex- 
ample, S.A.E. $750) steel cracks when 
quenched trom 1475) F. into salt 1063 
but will not crack when quenched from LOGO “ 
1850 into salt. This reasoning was 340 on 
used to rate the various quenches 1345 om 
Effect of Hardenability Another | 
phase that was investigated is shown in S750) 
Fig. 5. where the carbon content of the . ome — _ 
steels is plotte d against their calculated o = Not cracked Cracked 
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steel specimens that were fully hardened (all 
martensite ) in the thin section cracked when oil 
quenched when full hardness was 
obtained by quenching into molten salt none 
of the 0.40% carbon steels cracked. Likewise 
0.40% cracked 


even if oil Cpe ne hed, if the structure contained 


However 


neo specimen of carbon steel 
more than 5% bainite plus pearlite. 
When the test pieces of 0.50% carbon steels 
of S.A.E. 8750 (D,—5.90) and 4150 (D,—8.20) 
types were quenched in salt, they cracked. This 
fact shows the importance of carbon, for none 
of the 0.409 steels cracked when salt 
quenched However, the S.A.E. 4058 (D, 2.30 


did not crack in salt, which shows the effect of 


carbon 


low hardenabilits 


It was observed during all 
these tests that cur hardness readings of fully 
hardened material more closely resembled the 
Moore 
maximum hardness than the curve of Hodge 


and Orehoski for 99.9% martensite 


values of Burns and Archer's curve for 


CONCLUSIONS 


Phis paper describes a test sample developed 
for use in measuring the susceptibility of steel 
to cracking When quenched trom various austen 
itizing temperatures into oil or molten. salt. 
Experimentation has shown that 


1. The higher the temperature from which 
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the steel is quenched, the 
more likely it will be to 
\ crack. This occurs even 
| though the H-value of the 
\ quenching medium is 
F into 80°O = 

higher (a greater severity 
Cracking of quench) when lower 
quenching temperatures 

are used. 
No Cracking | 2. Cracking tendency is 
°£ Into | related to Ms temperature; 
the lower the Ms tempera- 
ture the greater the tend- 
300°Salipt|.@ 4300 Series ency to crack 
3. The highes the carbon 
5/00 Series (up to eutectoid ) the great- 
nto 300°Salt}-* 4/00 Series t er the tendeney to crack 
|| | h $. The higher the hard- 
0 0.20 O30 O40 O50 060 O70 O80  enability the greater the 
% Carbon k | 
quench cracking tendency. 
hig, 6 Cracking Tendency Versus Carbon 5. When hardened to 
Co Severe Si o 
veral = Alloy Steels 100% martensite there is 
more tendeney crack 
quently, the 4000 steels can tolerate a more than when appreciably less martensite (95% or 
drastic quench than the 4300 under) is produced by the quench 

It was observed that all the 040% carbon 6. Quenching in molten salt at 300° F. is less 


severe than in oil, even when LOO’ martensite 
is formed in the salt quench 

7. It has been possible to rate the relative 
cracking susceptibility of a number of harden- 
ing conditions. 

Some of 
mised by previous investigators and some of 
them have been accepted. We teel that this 
work has given quantitative data to help con- 


these conclusions have been = sur- 


firm these beliefs in addition to supplying new 
information. It is also believed that quenching 
conditions which produce compressive stresses 
at the surfaces will help to reduce the possi- 
bility of quench cracking. 
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‘yer SEEMS to be no doubt that economically 
feasible power from the atom can be achieved 
Phe scientists and technicians have some clear ideas 
as to what needs to be done. But the policy makers 
have not yet laid down the ground rules under 
which it will be We are a crossroads in 
the matter of atomic power policy. 

Phe first technical milestone we have passed was 
the initial operation of a nuclear chain reactor at 
the “Metallurgical Laboratory” at the University 
of Chicago on Dec. 2, 1942, by Enrico Fermi and 
his staff 

Another milestone was the first successful pro 
duction of useful atomic power in December 1951, 
in the experimental breeder reactor in Idaho, by 
Walter Zinn, Harold Lichtenberger and the staff 
of Argonne National Laboratory. More recently the 
homogeneous reactor at Oak Ridge has also pro- 
duced useful electric power. 

rhe third milestone occurred last summer, when 
reports were made by the four industrial teams 
which had been examining the Commission's reactor 
program for a year. None of them was pessimistic 
as to the ultimate. practicability of commercial 
atomic power 

The fourth milestone occurred earlier this year 
when the prototype of an atomic power plant for 
a submarine began operating at the Reactor Testing 
Station in Idaho 

\ll this has combined to show us that atom 
power can be produced to serve a practical purpose, 
and that it almost without doubt can compete with 
power from coal, gas and oil, and add an enormous 
new source of energy to the world’s dwindling sup- 
plies of conventional fuels. But this vision has been 
clouded by the relative scarcity of “fissionable” fuel 
upon which power-producing chain reactions must 
ieed. In this connection, we have now reached still 
another milestone in atomic energy development in 
this country 

Phere is only one fissionable fuel that occurs in 
nature, U* and it unfortunately constitutes less 


done. 


than 1°% of natural uranium metal (which is 99.3 
U~**). But the scientists have also known for a long 
time how to change the U*** into fuel by “burning 


U*5® in its presence. They have also known that 
they could change thorium, another relatively plen 
tiful element, into atomic fuel by the same process 
But they have never been quite sure that this fuel 
production process could be done in such a 
that as 
as old fuel was consumed 


Way 


much or more new fuel would be created 

I now have word that [the experimental breeder | 
reactor in Idaho has been operated in such a way 
that it is burning up | and, in the process, it i 
changing nonfissionable U-*" into the 


metal plutonium at a rate that is at least equal to 


hssionable 


®Verbatim extracts from address by 
man of the US. Atomic Energy 
Flectric Institute 


Gordon Dean, chai 
Commission, betore disor 


June 4, 1953 


New Policies on 


Atomic Power: 


which the I is being consumed 


has 


the rate at 
Breeding been achieved! 

rhis encouraging development must be kept in 
its proper perspective. It does not mean that urani 
um can now be regarded as a virtually costless fuel 
Furthermore, a large-scale breeder reactor can be 
a costly proposition. It also does not mean that we 
are suddenly independent of raw uranium ore, Any 
gain in fuel through breeding is a slow process, and 
a reactor may operate for five years before it yields 
as much new fuel as was initially invested in it 

The real significance of breeding is that it is now 
possible for mankind ultimately to utilize a// of the 
uranium that extracted from the earth’s 
surface for atomic fuel, whether it is fissionable or 
not in its natural state. It also suggests that thorium 
may also ultimately be utilized. All these factors, 
and a great many more besides, have combined to 
bring us to the crossroads in atomic power policy 
that we have now reached 

The last remaining technical obstacle is to learn 
how to build atomic power plants sO cheaply that 
the power they produce will be competitive 
that fuels 
that faces us is to determine 
job can best be done 

Phe Atomic Energy Act of 1946 gives the Com 
ion a complete monopoly. No may own 
fissionable material nor any facility in which such 
material is produced. No one may own a patent 
having to do with the production of fissionable ma 
terial. The Commission also has complete control 
of all information that may be developed in the field 
of atomic energy 

But feels, the law should 
be moditied so that people outside of the Govern 
ment be given a 
to meet civilian demands 


can be 


with 
The policy problem 


how thi 


from conventional 
cost-cutting 


Miss one 


now, the Commission 


chance to work toward reactors 
The job ahead is a devel 
opmental and cost-cutting one i job that 


best by killed 


can be 
done competition among people 
working toward the same goal 

Po accomplish this we have proposed to the Joint 
Committee on Atomic that the 
present law be amended to permit (a) the owner 
ship and operation of nuclear power facilities by 
groups other than the (4) the lease 
or sale of fissionable material: (c) the use 
transfer of fissionable or byproduct material 
owners ot the 


patent rights; 


Energy of Congre 


Commission 


and 
by the 


reactors more lib 


vranting ol 


eral liberalized 


information in 


the power reactor tield; (J) research and develop 


ment work by the Commission in the power feld 
is Is warranted in the national interest; (g) a pro 
vressively adjusted safety code to keep pace with 
operational experience with reactors All the above 
to be regulated by the Commission in the imterest 
of national security, health and safety 

Our purpose is to create an environment in which 


developmental effort toward commercial power trom 


the atom can be exper ted to vo torward 
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I THE QUESTION were raised as to who made 

the earliest application of modern physico 
chemical science to metallurgical problems and 
theretore has contributed many ot the basic 
ideas now current in physical metallurgy, who 
has led in the introduction of science into the 
descriptive courses — formerly monopolizing 
metallurgical education, the answer would be 
unanimous: Robert F. Mehl, dean of graduate 
studies. head of the department of metallur 
gical engineering, and director of the metals 
research laboratory at Carnegie Institute of 
Pechnologs in Pittsburgh 

\s the certificate for the American Society 
tor Metals Gold Medal so aptly states. metal 
lurgy of today would be far different if it had 
not been for the influence of men like him 
an influence exerted perhaps even more strongly 
through his students than through his personal 
contributions 

Rebert Franklin Mehl was born in IS9S in 
Lancaster, Pa., where he graduated in due time 
trom Franklin and Marshall College in chem 
istry. He later received a Ph.D. in physical 
chemistry trom Princeton. After a few vears of 
teaching as a Proctor Fellow in Chemistry at 
Princeton University, as head of the department 
of chemistry at Juniata College. and as a Na 
tional Research Fellow at Harvard University 
he became superintendent of the division of 
physical metallurgy of the Naval Research Lab 
oratory in 1927. His position here brought 
about the complete switch in my career from 
physical chemistry to me tallurgy to quote his 
words 

\fter four vears in Washington he moved to 
Middletown. Ohio. becoming assistant di 
rector of the research laboratories of — the 
American Rolling Mill but gave up this 
position im 1932 to join the faculty at Carnegie 
lech. a position especially attractive since it 
vave him the opportunity to organize the metals 


research laboratory. His influence on the 


campus has steadily increased, as more and 


more ot his associates came to recognize his 
extraordinary breadth of vision As this is 
written comes the news of his appointment to 
the post of “Dean of Graduate Studies’—en 
vineering, science, fine arts, humanistic and 
social studies 

The record of Bob Mehl’s achievements in 
metallurgy alone is long. His publications in 
clude some 150 papers devoted primarily to the 


constitution of allovs, ervstal structure. radi- 


ography, aging of iron and steel, the transforma 
tion of austenite, metallic diffusion, reerystal 
lization, and—what is more fundamental—the 
processes of nucleation and growth. In addition 
Dr. Mehl translated Professor Tamman’s book 
on “The States of Aggregation”. has written a 
book on the history of pli sical metallurgy, and 
has published the only book extant in Portu 
guese on the metallurgy of iron and steel 

Dr. Mehl has received numerous medals and 
citations. The Institute of Metals Division of 
the American Institute of Mining and Metal 
lurgical Engineers awarded him certificates for 
the best scientific paper published in its Trans 
actions tor 1934, 1939, 1943, 1944. and 1947 
five times! This Institute also awarded him the 
Douglas Medal in 1945. The John Scott Medal 
tor the development of gamma-ray radiography 
was awarded him by Directors of the Board of 
City Trusts of Philadelphia in 1934, and the 
Howe Medal of the American Society tor 
Metals was his in 1939. Honorary doctorates 
came trom Franklin and Marshall) College 
Stevens Institute of Technology Colorado 
School of Mines, and the University of Sao 
Paulo in Brazil. Announcement has just been 
made that he will recaive the Franc Is | ( lames 
Medal of the Franklin Institute on Oct. 21 

Dr. Mehl has given innumerable special hon 
orary lectures such as the @ ¢ ampbell Me 
morial Lecture, the Institute of Metals Annual 
Lecture, and the Hatfield Memorial Lecture for 
the Iron and Steel Institute of Great Britain 

In 1944, Dr. Mehl went to Brazil at the re 
quest of Nelson Rockefeller, then Coordinator 
of Inter-American Affairs, to give a series of 
lectures on iron and steel at the University of 
Sao Paulo and to consult with Brazilian indus 
trialists. This led to subsequent visits to South 
America, particularly tor the United States 
State Department in connection with the “Point 
Four program 

Postwar 1945 found him in England. France 
and Germany for the Technical Intelligence 
Investigation Committee. tn connection with 
this scientific “intelligence” he inspected the 
wartime work of the Kaiser Wilhelm Institut 
fur Eisentorschung and other groups in Ger 
many. In 1948, he lectured in England and in 
Sweden and surveyed metallurgical research in 
those countries 

He married Helen Charles in 1923 and ha: 
a son and two daughters. His son. Robert | 
teaches English in’ New York State. Hi 


| i 


Biographical Appreciation 


older daughter, Marjorie, is married and has 
a very successful fashion program on a local 
Pittsburgh television station. His younger 
daughter, Gretchen, is now a student at ¢ ornell 
University 

While somewhat reluctant to discuss his hob 
bies, Bob admits to being an amatem painter 
and of having been an ardent tennis player 
His single-mindedness is illustrated by the fact 
that he once broke his wrist on the courts and 
then trained himself to handle the racquet with 
his lett hand. Eventually he was a double 
threat! 

According to his associates at Carnegie Tech 
no job in hand is unimportant or unworthy of 
intense interest to Dr. Mehl, whether it is a 
major research problem or a five-minute ad 
dress to a group of college freshmen. Not nat 
row in his interests, Dr. Mehl keeps himself well 
informed on all scientific subjects. He is a 
voracious reader and gets ideas constantly from 
other fields, a practice well worthy of emula 
tion by his students. Brilliant himself, with 
uncanny ability to grasp a problem in a hurry 
he is always springing something new on the 
men around him. That he is not an anchorite is 
attested by a long list of professional activities 
He organized the Minerals and Metals Ad 
visory Board for the National Academy ot Sci 
ences and was its first chairman. To quote trom 
the Gold Medal Citation, “Those who have had 
the pleasure of serving on this Board undet 
Mehl's leadership, can attest to the fact that he 
is not only an outstanding metallurgist but a 
competent organizer and capable leader.” 

Seated in his comfortable and dignified office 
in Engineering Hall, | questioned Dr. Mehl. 
“What subject is most dear to your heart?” He 
said, so quickly that there was obviously no 
doubt in his mind, “Why, these day-to-day asso- 
ciations with my students.” Having studied un- 
der him myself, | can wholeheartedly testify as 
to his enthusiasm, meticulous preparation and 
forceful presentation of any subject. 

Carnegie Institute of Technology is not a 
factory following a standard line of “Group 
think”; its faculty was the first to have the vision 
and foresight to modernize the metallurgical 
curriculum completely. Dr. Mehl keenly feels 
the importance of research to training of good 
students. Two types of research, practical and 
fundamental, should be carried out so the uni 
versity mav be. most useful to industry and it 
is interesting to note that he himself has directly 
contributed to the practical field, as in the de 
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velopment ot the highly successtul method of 
gamma-ray radiography. 

He knows that universities are having a very 
difficult time financially these days and with 
singular dedication he devoted much of his 
energy to an effort to attract good men to the 
faculty and keep them there. Personnel work 
is a highly competitive game, and industry pro- 
vides the most severe competition. Yet special 
attention must be given, savs Mehl, to ways 
and means to attract the ablest young men to 
university work, for these young teachers, 
through their students, will improve the quality 
ot the whole metallurgical profession. He there 
fore heartily endorses those industry-endowed 
professorships in Carnegie’s faculty, and is glad 
to note that all the American technical societies 
are taking more of an active interest in metal 
lurgical education. He was the first chairman 
of the @ Educational Advisory Committee, 
and has given advice and counsel on many of 
the Society's educational projects. It remains 
for industry, in his opinion, to protect the health 
ot the American universities. As the universities 
are strong, so will America be strong. 

\s to future plans, Dr. Mehl has but one 
to be a college professor and an outstanding 
leader of graduate work. When I spoke to him 
he had just returned from a three-day lecture 
tour, wherein he gave four addresses on dif 
ferent subjects, in addition to a bit of consulta- 
tion and an informal talk to a meeting of the 
Royal Canadian Institute in Toronto, He said 
“One of these days perhaps I will retire to the 
relative peace and quiet of industry!” 

Immediately following our interview, we 
attended a graduate seminar which the Depart- 
ment of Metallurgical Engineering holds every 
week and listened to a discourse on “A Disloca- 
tion Mechanism for the Growth of Deformation 
Twins in Crystals” by one of the graduate stu- 
dents. Needless to say, Dr. Mehl followed the 
discussion with keen interest and asked the 
most searching questions himself. This is ad- 
vanced education at its best. 

This inadequate account may best be closed 
with the words of the certificate accompanying 
the Gold Medal of the American Society for 
Metals: “For outstanding metallurgical know!l- 
edge and great versatility in the application of 
science to the metallurgical industries as well 
as exceptional ability in the diagnosis and solu 
tion of diversified metallurgical problems.” All 
in all, Bob Mehl’s no stuffed shirt. but a friendly 
man whose enormous abilities are little sus 
pected until he gets into action 


Hans Heine 
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By H. C. BURNETT 

and C. L. STAUGAITIS 
Metallurgy Division 

National Bureau of Standards 
Washington, D.C. 


improve the performance of springs, the Ord 
U.S. Army 


search program on the fatigue properties of 


nance Corps has sponsored a re 
music wire and springs made therefrom at the 
National Bureau of Standards 


reports a study 


The following 
made under the direction of 
|. A. Bennett, chief of the mechanical metal 
lurgy section, of the correlation between the 
fatigue properties ot musik spring wire as deter 
mined by reverse bending tests and the fatigue 
properties of helical compression springs wound 
from this wire. If an accurate correlation were 
found to exist, it would prov ide a relatively 


simple method of testing the quality of ware 


Endurance Helical Springs 
Related Properties the Wire 


ae PLAY a very important part in the 
continued operation of many machines and 
mechanical devices. Music wire has long been 
recognized as being one of the best types of 
wire for coiling springs which must withstand 
high fluctuating stresses. All too frequently 
however, engineers lack adequate information 
concerning the fatigue life of springs—espe 
cially at high stress levels. While the fatigue 
life of wire in reversed bending may be deter- 
mined quite rapidly, it is a slow and somewhat 
difficult task to determine accurately the lite of 
wire after it has been coiled into a spring and 
stressed in torsion as it is in service 

Theretore, as part of a broad program to 

**The Rotating-Wire Arc Fatigue ger 
Machine for Testing Small Diameter 
Wire”, by ]. N. Kenyon, Proceed 
ings, American Society tor Testing 
Materials, Vol. 35, 1935 p 156 

Some Aspects of the 
Properties of Patented Steel Wire’, 
by E. T. Gill and R 
Journal, tron and = Steel 
Vol. 11, 1934 


1935 p 17 


“Steel Wire 
Goodacre 


Institute, spring wire 


by S. M. Shelton and W. H. Swan 


National Bureau of Standards 1500° 


Journal of Research, Vol. 14 Jan bath at about 1000° FE 


+E prror’s FoorTnoTt 
might well look into a fascinating 


will find that “music wire 
is made trom meticu 


‘patente dad” by austenitizing at about 


that is to be used for manutacture of springs 

Anticipating our conclusions, it may be said 
that we found such a correlation to exist, and 
we have been able to propose a reasonably 
method of 


properties of short helical springs from the 


accurate estimating the fatigue 
easily determined bending fatigue properties ot 
the wire trom which they were made 
Numerous investigators have reported data 
on the fatigue properties of small steel wires* 
but the material tested has usually not been 
drawn as severely as music wire.+ Relatively 
little has been reported concerning the relation 
of the tatigue of the wire to that of helical 


springs made therefrom, although a paper by 


the nose of the S-curve 
The reader forming into a very 


(“sorbitie structure” 


There he 


"or “music 


America 


drawn through a series of 


lously refined, eutectoid carbon steel the strength of the wire will be 
“Fatigue Properties of Stee | Wire”, The hot rolled 


wire rods are first 
SOO O00 ps! 
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and quenching in a lead 
just below 
thus trans 
fine pearlite 
Rockwell 
Fatigue book by Kenneth B. Lewis entitled $11 or 42 hard. After cleaning 


scale, such patented rods are cold 


diminishing sizes. SO graded 


creased by cold work te up ards of 


dies of 


Spring Testing Methods 


Table I — Study of Dispersion of Bending Fatigue Tests 
O. G. Meyers in Machine Design WMA HMA WMC HM 
for November 1951] “Working 
Jiameter 0.039 0.039 0.053 0.053 
Stresse elici Spring 
resses for Hel il Stress 150.000 150,000 125,000 125.000 
; touches on this question Cycles to failure 
Four commercial samples of mu- Minimum 21.900 11.500 34.900 13.500 
sic wire were tested for fatigue in Maximum 58,200 61.900 200.200 135.600 
reversed bending in two types of Median 1.400 32,658 125.900 95,000 
the Arithmetic mean 37 400 $3,180 | 125,236 SY.TS4 
Standard deviation 7.773 11,274 43,675 26.164 
lunter wire fatigue testers and a 33 34 8% 29 8% 
machine designed and constructed 


at National Bureau of Standards 

The Hunter machines (described fully by F 
\. Votta, Jr. in Wire and Wire Products tor 
December 1948) rotate the wire specimen while 
it is held in a U-shape. Our machine, shown in 
Fig. 1, is of the rotating strut type, but differs 
somewhat from other machines of this type 
One end of the specimen is fixed in the chuck 
attached directly to the motor and the othe: 
end is held in a brass collet mounted in a ball 
bearing. The tailstock bearing is also free to 
to the 
Fig. 1. on the 
columns supporting the tailstock bearing, allow 
the bearing to move longitudinally with a mini 
mum of friction. The force exerted by the 


rotate about a horizontal axis normal 


specimen, Flexure plates A’ in 


curved specimen is transmitted to a load meas 
uring device B. between the tailstock bearing 
and the loading screw C. This dynamometer is 
a U-shaped aluminum alloy member with wire 
strain gages mounted on the inside and outside 
of the bottom of the U at E. After calibration 
by dead-weight loading this instrument was 
found to be accurate within O.OL Ib. for a range 
up to S Ib 


®A spring is classed as “short” if it can be compressed to 


solid height between parallel! plates without buckling 


Fig. 1-National Bureau of Standards Wire 


Fatigue 
Machine Showing Strain Gage Dynamometer 


\. flex 


B, dynamometer: C st? 


loading screw; D, protractors; I 


The bending moment the center 


at of the 
wire is calculated from the axial load and the 
vertical deflection of the specimen. In order to 
avoid any bending moment at the ends, which 
would the 


of the specimen must be svmmetrical about its 


invalidate the calculations, 


curve 
center, a condition which is met by setting the 
angle at the motor end of the specimen equal to 
that at the tailstock by means of the protractors 
D (Fig 


then given by 


1). The maximum bending moment. is 


M = PY 


applied load at the end of the wire 
in pounds, and ¥ 


where P 
deflection of the center ot 
the wire in inches. 


The maximum stress is 


S = P¥d 

where d wire diameter inches, and 
| polar movement of inertia ad‘ 64 
The fatigue tests of short® compression 

springs were made in another machine de- 
signed and constructed at the National Bureau 
of Standards. It is shown in Fig. 2. The motor 
and the adjustable eccentric from Krouse 
plate-bending machine were utilized; eight 
springs could be tested. si- 

Testing multaneously, four each at 
plates two stress” levels. Stress 
ain gages ranges were computed by 


the 
pitch of the spring with a 


measuring change in 
cathetometer when it is held 
the 


load, and maximum-load po 


no-load. 


sittons 

The formula for calculat- 
ing the stress is as follows 

S GdFK =D 

where § nominal 
stress mn psi. 

(, 


shi al 


ot 
10" psi 


modulus 
LL5S 


for steel wire 


torsional 


rigidity 


~ 
 & | 
A 
% 


deflection per coil in 


inches 
kK — Wahl correction factor 
dl wire diameter in inches 
1) mean diameter of the 


spring in inches 

Samples of music wire, 0.039 
and 0.053 in. diameter each 
from two sources of supply 
were investigated. For the re 
verse bending tests the wire 
was cut into 6-ft. lengths and 
straightened by the Hunter 


Spring Ce 


Fest springs were wound di 
rectly trom the coilon a Perkins 


precision spring-coile at the 


National Bureau of Standards rig 
Code marking tensile 
hid 


trengths are as tollows 


WALA O.O39 126,000 psi 
O.039 376.000 

114.000 

76.000 


\pproximately specimen of each type of 
wire were tested in the Hunter machine at 
stress amplitudes of 200.000) psi. 150.009 
125.000, and at several stresses near the fatigue 
limit About double that number were also 
tested in the machine at stress 
tudes ranging from 300,000 psi. to below the 


fatigue limit. (Because the stress could not be 


determined exactly until our machine was in 
oper ition. tests in it were not limited to a few 
stress levels. as were those in’ the Phunter 
machines.) No consistent difference was noted 
in the results from the two machines 

Figure 3 plots the 152 fatigue tests made in 
reversed bending on the 0.039-in. EIMEA wire in 
the two machines 

In order to determine the lisp rsion of the 
results more Precise lv. 25 additional specimens 
of each type of wire were tested in the Hunter 
machine Standard Viation and COM tlic 
of variation were determined by methods out 
lined in “A.SJT.M. Manual on Presentation of 
Data.” Results are summarized in Table | 

The disp rsion as determined by the tests on 
IIMA wire at 150,000 psi. is indicated by the 
large circle in Fig. 3. where the horizontal diam 
eter covers a range trom one standard deviation 
below the mean to an equal distance above 

Referring again to Table |, the coefficients of 
variation of the WMC and HMC wires may 
not be directly compared with those of the 


WMA and HMA wires. due to the differences 


batieone Testine Machine tor 


hit sprin cal fi ted w 


in wire diameter and stress amplitude of the 
tests, However, the marked ditherence between 
WMA and HMA 0.039-in. wire may well be 
‘ plained by a large number of surtace detect 
formed during the drawing operation anc 
existing throughout the coil of TINEA wire. bos 
unples of these detects are shown im Fic. 4 
Figure 5 shows a type of surface detect mot 


ittributable to the ch opel tion tout one 


Fie. 3—Fatieue Tests on 0.039-in 
TINT A ic Wire Tested in Be 
nthe and Hunter Machine 


2. \ 
Hunter Machine 

>, 

IG 
Q 

ent 

« 
Ww 
Ww 
Vv 

OO 

4 4 
3 f 


SEPTEMBER 1953; 


79 


wm 
* 
ly of fou at fre level 
7 
| 
| 
\ 
ce a 
~~ \ 


Tracing Fatigue Cracks 


caused by the wire straightening operation. A 
number of specimens of the WMC 0.053-in. 
wire that had been straightened for reverse 
bending tests contained this type of defect. 
Their influence is reflected in the slightly larger 
coefficient of variation when comparing the 
WMC and HMC statistical data. 

Figure 6 shows in color the S-N curves deter 
It will be 
within a 


mined for each of the four wires 
noted that these curves fall range 
which is not much larger than the dispersion 


of data tor HMA (Fig. 3 and Table 1), admit 
tedly the least uniform of the materials tested. 


FATIGUE OF SPRINGS 


Fatigue tests were also made in the machine 
shown in Fig. 2 on 24 short compression springs 
wound from each of the four coils of music 
tor 20 
nin. after coiling, and then pre-set (“scragged’ 


wire. All were stress-relieved at 365 
by compressing enough to produce a stress in 
the wire of approximately 75% its tensile 


strength, See the black curves in Fig. 6. 


hig. 6-S-N Curves for Four Coils of Music Wire 
in Color) and for Short Springs Wound From 
Black). Ratio of fatigue strengths 
springs to wire, at various cycles are indicated 


Them (in 


Legend 
Springs 
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Fig. 4—Fractures of 0.039-In 
Showing Surface Defects That Caused Failure 


During Reversed Bending Fatigue Tests. 15X 


HMA Wuoes 


In these tests the mean stress was not con- 
stant, either from one spring to another or even 
during a single test, due to the unpredictable 
variation in set which occurred during the 
early part of the test. While this was un- 
doubtedly a factor in increasing the scatter of 
results, it would not be expected to affect seri- 
ously the values of fatigue strength. No evi- 
dence was found of a correlation between mean 
stress and the deviation of individual results 
from the average. 

\n extra lot of 16 springs was made of type 
HNIA wire and tested without stress-relieving 
Lack of priot stress-relief did not appear to 
have any effect on the fatigue strength of these 
16 springs. 

The dispersion of the data was greatest in 
the springs wound from HMA 0.039-in. diameter 
wire. This increased scatter is directly related 
to the larger coefficient of variation found in 
the data of the reverse bending tests on this 
and is due to 


same wire, as shown in Table | 


Fig. 5—Fracture of 0.053-In. WMC 
Wire Stressed in Reverse Bending 


Music 
Fracture 
occurred prematurely at surface scoring. 15X 


WMC 
HMC 
\ \ x HMA 
w x 
‘ | 
‘ | \ 
R=136—N} Pe) / 
/20 + + + + + + + ++ 
) 9/74 im 


the presence of longitudi 
nal surtace detects 
Examination of springs 
that had tailed 
showed that initial crack- 


( learly 


ing always proceeded along 
longitudinal 


plane of 
maximum shear _ stress. 

Cracks of this nature often 

extended for a consider 

able distance along the Fig 
inside ot a coil. Tensile 
fatigue cracks which later 
formed and progressed until complete tracture 
occurred always started at a short longitudinal 
shear crack, as shown in Fig. 7. A fatigue crack 
that had progressed three quarters of the way 
through the 


planes is shown in Fig. 8. Abnormally large 


wire on the longitudinal shear 


amounts of set and loss in spring constant dur 
ing evcling may be attributed to the presence 
of such shear cracks 

These observations suggest that the mani 
mum shear stress theory tor failure is adequate 


in the case of springs 


CORRELATION OF WIRE TESTS TO 
SPRING TESTS 


To compare the results of reversed bending 
tests on wire and the compression tests on 
helical springs, the ratio between the vertical 
ordinates ot the two families of curves at vari 
ous lite was computed as follows: (These fig 
ures are also noted at the proper places in the 


curves of big 6 


Fig. S—-Cross Section of 0.039-In. HMA Wire 
From a Fractured Spring at a Point 0.25 In 
From the Fracture The 
progressed three quarters through the wire on 


fatious crack has 


the longitudinal shear planes. The spring was 
tested at a stress range of 154,000 psi. SOX 


Pypic al 
Wound from 0.039-In. Music Wire, 


Fractures of Springs 


STRENG 

ro Parone Wine 
2x 1.44 
10 1.41 
Ix 10 1.36 
Ix 10 1.09 
Ix 10 1.00 
5 x 10° 
Ix 10 


NuMBER OF CYCLES 


In assessing the significance of these ratios 
consideration must be given to the ditherences 
in stress system and stress range. If we neglect 
the bending stress in the springs, the maximum 
shear stress is equal to the maximum tensile 
stress. For the wire bending tests, however, the 
maximum shear stress in the outer fiber is but 
half the maximum tensile stress 

There are also many factors which affect 
the relationship that exists between the two 
types of tests (for example, the directional 
properties of the wire and the difference in 
mean stress), but it is of interest to note that the 
ratio of unity which was found experimentally 
at 10° eyeles would be « xpected in a homogene 
ous material if the only criterion of failure were 
the amplitude of the maximum shear stress in 
the outer fiber 

The agreement of the results trom the four 
wires with the values listed above was suffi 
ciently close to indicate that they provide a 
reasonably accurate method of estimating the 
fatigue properties of short springs from the 
reversed bending fatigue tests of the wire from 
Which the springs are to be made 

We also conclude that) reversed bending 
fatigue tests of wire will indicate the approxi 
mate fatigue strength of helical springs wound 
from that wire. However, the correlation is 
not sufficiently good to differentiate between 
samples of similar wire. Surface defects in the 
wire—even in this high-grade material given 
the best of attention in its manufacture—in 


creased the dispersion of the data in tests on 


both the wire itself and on springs 


theretrom 
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Critical Points 


by the Editor 


In Praise of Old Friends 


issub begins a new period in the lite of 
Metal Progress. is printed in Mt. Morris 
I.. by Kable Printing Co. For exactly 23 vears 
since the first issue, September, 1930 this maga- 
zine has been printed by Tower Press in Cleve 
land 


praise and some medals ton typographical CN 


During that time it has received much 


cellence deserved We 


think 
craftsmanship of the Composttors led by Ed G 
Wilson and of the pressmen led by Charles | 
Sclileich. all these 
but what was cheerfully attempted by Herbert 
Phatises 


predecessor ( harle | 


are enough to 


vet received only because of the skillful 


years nothing was asked 


Power Press. and his 
Pheuer Change ih 
because Vetal 


Progress, in its present size and circulation has 


anager of 


printers Was made primarily 


outgrown the econo capacity of ‘Tower 


Press. essentially a 


job shop rather than a 


magazine house. The old printing plant has 
established a high mark of excellence which the 
Hew prmter Can shoot at! 


Ernest E. Tress 


Ductile Iron for Hammer Castings 


— ip vou one day stop by Chambersburg 
Engineering Co. in the Cumberland Valley 
just south of historic Mason and Dixon’s line 
and ask for Mr. Clarke. the guard will likely ask 
which Mr. Clarke vou have in mind. He wont 
be kidding. Eugene C. Clarke is president and 
his three sons give him important administrative 
help. Eugene C. Clarke, is vice-president and 
works manager, Mi. G. Clarke is personne! 
Clarke looks after the 
advertising. Under his guidance we toured the 


manager and Samuel ¢ 


shops and foundry 

Chambersburg Engineering Co. has been 
building steam hammers and trimming presses 
of all descriptions for better than 55 vears. Most 
of the forge shops in America have at least one 


of them—many of them veterans 


Today. the 
airframe builders are operating another class of 
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called 


burg’s special design of drop hammers tor 


equipment Cecostamps Chamber 
shaping aluminum and magnesium sheet) into 
aircraft fuselage elements, 

The big noise at Chambersburg today, how 
ever, is the “Impacter”, a really new type of 
horizontal forging machine in which dies are 
driven together from ¢ ither side and strike the 
work suspended at the center. Some mysteriou 
electronic controls operate the air valves so the 
moving dies with holders and propelling rams 
meet at the proper pl ice with equal inertia, the 
opposing forces thus canceling out in plastic ally 
deforming the workpit ce. The result is a forging 
without jar 


machine and a speed ot plastic 


deformation several times that hitherto thought 
possible 

Since the first of these impacters was com 
plete d. Air Force contractors and manufactures 
of high-alloy buckets for jet) engines 


have installed units of various sizes. Meanwhile 


turbine 


| research program at professional le vel has 
been initiated to throw more light on the novel 
metallurgical and mechanical aspects of | the 
operation 

Large forging equipment requires unusualh 
large castings. as evervone knows and ( ham 
bersburg’s grav iron foundry has become one ot 
the country’s largest melters of ductile or nodu 
lar iron. George Martin, assistant foundry super 
intendent. estimated that about LOY of his 750 
ton monthly output is in this class of iron 

Cupola charges contain no return scrap, only 
premium pig iron and steel, Nodulizing (solidi 
fication with nodular graphite rather thar flake 
graphite) is the result of additions of Interna 


Nickel 


alloy during a reladling operation 


tional nickel-magnesium-silicon 


Vitanium in 
the pig must not run over 0.06% or trouble will 
be encountered, Tin and the omnipresent sul 
Martin has 


mented with additions of mischmetal 


phur likewise interfere experi 
alloy 
rich in cerium and the other rare earths. favored 
by europeans as a nodulizing agent—to connter 
act the influence of excess titanium in the melt 

While the ideal is to produce the equivalent 
of malleable iron (or better) in the metal as 
cast, the massive castings made for cylinders 


hammer trames 


anvil blocks have tensil 
strengths on the order of 90,000 psi and elonga 
tion of 2.5%. ( The latter figure can be boosted to 
207 by subsequent heat treatment—at least in 
test bars. 

When large castings are being poured—and 
some of them run to nearly 150 tons—the « upola 
iron is augmented by the output of three oil 


fired. bung type air furnaces each of 55.000 Tb 


capacity. They are charged with pig and cast 
iron scrap and will bring down a heat in about 
lO to 12 In 

\ recent oversize casting was a 246,000-lb 
base for a large steam hammer. It was cast in a 
pit. requiring 150,000 Tb. of cupola metal plus 
the iron from all three air furnaces. Its riser 
alone weighed six tons and had to be replen 
ished with molten metal to take care of shrink 
age for 24 hr. Cooling time tor this behemoth 
was nearly a month 

Al] molds, as well as about 95% of all cores 
cement-bonded sand—a rather old idea 
notable primarily because its advantages have 
not been more widely recognized and put to 
use. The mix is ISO Ib. of portland cement to 
1600 Ib. of sand 10% reclaimed and 60° a 
washed silica sand ot No 50 A.F.S fineness 
To this is added $ to $.5% water. It has proved 
ideal for Chambersburg’s foundry. since it can 
be rammed fast. sets verv strong, and produces 
castings of greater accuracy than dry or green 
sand. However, since it sets quickly, patterns 
must be drawn as fast as possible consequently 
split patterns are used occasionally, as well as 
“drawbacks” or small cores set around a large 
pattern, which can be removed temporarily to 
free the pattern 

The foundry devotes about SO% of its capacity 
to the manufacture of castings to be used in 


forging hammers. Pours are 


made only twice 
weekly. The rest of Chambersburg output in 
clides a vanety of large. intricate castings made 


for outside customers ee. 


What Metals Will Throw a Spark 


SPARKING toels on equipment of hard 


ened coppr ! have acquired a good rt pu 


tation in the minds of those responsible for 
safety im places where explosion hazards exist 


Possibly 


ilternative material of construction. and hard 


because hard steel is so often. the 


ened coppel IS relatively sott in COMPparison 
with steel the impression may subconsciously 
exist that sparks are thrown off only from hard 
and comparatively brittle metal. It may there 
fore be surprising to know that sparks can be 
thrown from aluminum, magnesium or brass 
when struck against concrete or steel 

This is a curious matter, especially for such a 
soft metal as magnesium. Two recent occu 
rence fortunately Causing no great amount of 
Both involved cast 


magnesium “down pipes used at gasoline load 


damage. point up the case 


Critical Points 


ing racks or docks—tubes some 4 in. diameter, 
several teet long and about ‘4 in. wall thickness 
affixed to the end of the loading 
“fill stand 


these nozzles was dropped into an empty tank 


These are 
assembly ata In one instance one of 
car, a spark was struck and ignited the gasoline 
fumes existing there In another instance a 
workman had filled a tank trailer and shut the 
gasoline off, when the nozzle slipped trom his 
hands. caromed off the side of the tank and 
landed on the concrete pavement Sonu place 
enroute a spark was struck and a considerable 
gasoline fire resulted 

It mav have been that these offending cast 
mgs retained a small patch ot sul 
placate ind fine particles of magnesium, such as 
are frequently exuded on billets as described by 
Allen Russell in’ Metal Progress tor February 
1951. It seems rather doubtful that a little of 
this material had resisted the cleaning opera 
tion in the foundry, Another more likely possi 
bility is that the spark came from a chromate 
film (known to produce a sparkable coating on 
magnesium) from the common pickling treat 
ment used as a part undercoat 

However, a coating is apparently not neces 
sary. Frictional work can spark magnesium. For 
example, if a very fine cut is taken on mag 
nesium with a dull tool, the « hip may ignite, on 
it a good tool idles against the work at the end 
of a cut the fine particles torn off may burn 
Sparks occur now and then when ¢ stings are 
ground or snagged with abrasive wheels, and an 
abrasive cut-off disk will throw a shower of 
dangerous sparks unless the work and tool are 
Hooded with a coolant 

Thus it is not necessary for a metal to be hard 
to throw a spark. He the manner of impact i 
such that a small partie le of soft metal is torn off 
and if the energy of npact is great enough to 
heat this partie le to its ignition te mperature i 


al spark will occu 


Corrosion—Do We Know 
Anything Much About it? 


D RING AN INSPECTION of several AF 
stallations 


made by the Atomic Energy 
Advisory on 


trial Information. of which the Editor is a mem 


Clommission s 


truly ssive amount of experinn 
tion and recorded data was observed on the 


corrosion of metals. Almost without exce ption 
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Critical Points 


however, the work has been done on an ad hoc 
basis. All the likely-looking commercial metals 


and alloys would be tested in the offending so 


lution or molten mixture (under conditions as 


controlled as possible ) and the sheep separated 
from the goats. Frequently, even the best of the 


sheep turned out to be a good deal of a goat! 


Estimates have been made of the annual cost 


of corrosion to our metal supported civilization 


| don't remember the guesstimates but the sum 
was staggering, While the amount of money 


spent to discover ways of combatting it is also 


large doubtless many millions a year—it must 


be a vanishingly small proportion of the loss it 
attempts to combat. Maybe it would be well to 
reappraise the whole matter 


What do we know about the fundamentals? 


Superficial answers can of course be given to 


such a question as “Why is copper or aluminum 


so much more resistant to atmospheric cor- 
rosion than iron?” or “Why is 18-8 subject to 
localized corrosion in salt water?” or “Why does 
titanium resist attack by hydrochloric acid?” But 
all too little is known about the real causes of 


the chemical reactions between the surface of a 
solid and a surrounding fluid. All too little is 
known about the rates of such reactions. Why 


, is srarep by P. Lacombe and N. Yannaquis 

that the intererystalline corrosion of 99.95% 
pure aluminum by hydrochloric acid reported 
by Rohrman in Transactions of the Electro- 
chemical Society, Vol. 66, 1934, was not de 
creased by increasing the purity of the metal 
For this reason they did not accept the hy 
pothesis that the intergranular attack on the 
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does it sometimes occu rapidly and sometimes 
very slowly indeed? Sometimes we are reduced 
to the expedient of the ancients and fall back on 
the idea of a “noble” and a “base” metal. Until 
this ignorance is corrected we must rely on cut 
and-try or a lucky guess to improve any bad 
Situation 

It results that we are now paying a lot of 
money for our ignorance. It will cost a lot of 
money to get educated, but not nearly as much 
as to continue being dumb, Would it not be a 
good plan to collect a team of good metallur- 
wists physicists chemists and corrosion engi 
neers and turn them loose on the fundamentals 
of the corrosion problem? Since there are now 
two “centers” of research on corrosion—one at 
Cambridge, Mass., and one at Cambridge, Eng 
land—mavbe it would even be a better scheme 
to proy ide something like the Princeton Insti 
tute for Advanced Study, an atmosphere and an 
environment where some gifted scientists and 
some brilliant improvisors can quietly follow 
their inspirations—for in all likelihood it will 
take some lightning flashes to illuminate a field 
crisscrossed with well-worn paths of conven 
tional test methods 

It won't be easy. To attain such a goal doubt 
less will take many vears. But we'll never get 


there unless we start S 


tt ia 
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high-purity aluminum was due to the existence 
of impurities or constituents concentrated at 
the grain boundaries They claimed that its 
origin must be attributed to the lack of registry 
at the boundaries between neighboring crystal 
lattices. This lattice misfit increases as the 
difference in orientation between the neighbor 
ing crystals increases. 


Corrosion tests carried out by the author on 


some high-purity aluminum in nearly neutral 
pH 6.0 to 7.0) distilled water at 100 and 150 
©. (212 and 300° F.) indicated that the inter 
crystalline attack is very similar to that in 


hydrochloric acid. The aluminum samples 


eraranuiar 
Al 
wm itita 
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shown in Fig. | were cut trom a 0.030 
in. sheet which had been rolled from 
a 2-in. slab machined trom an alumi- 
num ingot of 99.99% purity. (It con 
tained 0.0045% Fe, O.OO1L7% Si and the 
copper content was nominally 
0.002% The slab was preheated at 
100 to 425° ©. (750 to FL) and 
then rolled to the required thickness 
without any intermediate annealings 

The sample at the left in Fig 1 


Fig. 2 High Purity Aluminum Tested 
at 150° ©. for 12 days. Material was Left) High-Purity) Aluminum Tested 
attacked  intergranularly at misfit at 100° for 12 72-Hr. Periods. (Right) same 


ficen adja ent lattice LOOX mate rial after testing at 150 ¢ for 12 days 


after defilming in chromic-phosphoric acid 
solution according to A.S.T.M. specifica 
tion B 137-45, was submitted to boiling 
distilled water of approximately pil 6.0 
for 12 72-hr. periods. It was also defilmed 
after each period and the progress of cor 
rosion determined, The illustration shows 
that the material was heavily attacked at 
the vrain boundaries 
The micro at the right of Fig. 1 shows a 
sample of the same material which had 
been in distilled water of pH 6.1 in an auto 
clave at 150° for 12 days (after first 
defilming in the chromic-phosphorie acid 
solution). The intergranular corrosion was 
so severe that most of the grains were 
separated from their neighbors and some 
of them fell to the bottom of the autoclave 
This material, as mentioned before, was 
Fig. 3—Material Same as in Fig. 2, but not annealed after tabrication, but the 
not Attacked at Grain Boundaries. LOOX rolling program was such that it reerystal 
lized during its fabrication 
Phe sample tested at 150° ©. was then 
defilmed and a specimen examined micro 
scopically atter electropolishing in fluobori« 
acid and etching with Tucker's reagent 
Ihree grains are shown in Fig. 2; boun 
daries are severely attacked by the water 
and etch pits have developed on the sur 
faces of the ervstals by the ete hing reagent 
By means of these pits if as possible to 
determine approximately, and sometimes 
quite accurately, the orientation of the in 
dividual grains, and one can deduce that 
the bottom and top right-hand grains with 
triangular pits present the (111) faces 
while the other grain shows the (100) face 


which is characterized by quadratic etch 


pit figures, sharply outlined at higher 


magnification. The difference in orientation 
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Corrosion of Aluminum 


of the grains would indi- 
cate a high degree of misfit 
at the boundaries. Figure 3 
three 
whose boundaries were not 
attacked in 


etch pits on their surfaces 


represents vrais 


water. The 


have the same form and 
approximately the same 
onentation 
Intergranular «corrosion 
Was also observed hh Some 
as-rolled Alean high-purity 
aluminum (containing 
0.002% Cu, 0.008% Fe and 


O.001% Si) tested at 150 


reported by J. M 
Bryan (Journal of the So 
ciety of Chemical Industry 
Vol. 69 1950 1S 


probably due to the inter 


June 
granular corrosion. — His 
tests mav have been too 
short in duration to observ 
its ocurrence 

Other experiments 
water at 150° ¢ 
that the high-purity alumi 
a Si addi 


thon annealed 


suggested 


hum with 


nealed does not sufter 
intergranular attack \ 


inetallographic examina 


for 12 davs in distilled 


water of pi 6.0. This ma 


Fig. 4-Banded Structure of 
High-Purity 
Seon Before 


Aluminum, as 
Testing, 250% 


tion of the tested samples 
showed no intergranulas 


corrosion and a low degree 


terial was) produced and 
fabricated at 
Laboratories, Ltd. 
ston, Ont 


Aluminium 

King 

from a 2x4x6-in 

ingot, hot rolled into a 

plate 0.250 in. thick after 

soaking for 3 hr at 550 

C. (1022° F.); the plate 

was subsequently cold 

rolled into a 0.030-in. sheet 
Figure 4 shows the struc 

ture of the material in the 

Some 

recrystallization took place 


untested condition 


during the rolling, but in 


some regions a cold 


worked structure still pre 
vails. The attack in water 
(Fig. 5) was concentrated 

mainly at the boundaries Pig 
of the Shows 
which Bands Which 
Vistt Betioeen 


> Same 
adjacent) bands 
became separated 
by intergranular corrosion 
The distortion which oc 
curred in the specimen during corrosion test 
ing rendered the focusing for photomicrography 
qquite difficult 

Other 


author in distilled water at 150° ©. on some 


corrosion tests carried out the 
high-purity aluminum indicated that sometimes 
the intergranular attack did not occur in un 
annealed metal, but always occurred when it 
Analvses of the 


samples which resisted the attack revealed that 


was annealed etch pits on 
the orientation of the crystals in the contiguous 
bands was verv similar. The high corrosion rate 


for boiling distilled water on high-purity alu 
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Material After 
\ttuck Occurred Between Two 
Have 
Adjace nt Lattices 


of misfit between the ad 
jacent lattices; this was re 
vealed by the high direc 
tionality of the 
all of which show — the 
(100) face in all) of the 


grains. This material was 


etch pits 


‘reg 


not annealed but its fabri 


cation was such that it re 


crystallized during the roll 
* Ing operation 

SUMMARY 


‘| hese 


indicate that metallurgic al 


results seem to 
factors have great bearing 
> on the corrosion resistance 

of high-purity aluminun 
Testing and when interpreting cor 


rosion results its texture 


High Degree of 


LOOX 


should be considered. The 
unpredictable behavior of 
the unannealed samples in 
dicates that processing variables other than an 
nealing are likely to have a marked. influence 
on the corrosion resistance—for example thre 
poo corrosion. resistance of annealed samples 
of high-purity aluminum, and the good cor 
rosion resistance of all the samples of aluminum 
plus silicon 

For this reason 
both 


by us in its relationship to the influence of cold 


the corrosion resistance of 
materials is being further investigated 
reduction and also the influence of cold reduc 
tion followed by complete annealing at various 


temperatirre 
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By GEORGE H. BANCROFT 
Director of Engineering 
Consolidated Vacuum Corp. 
Rochester, N.Y. 


OK THE METAL parts manufacturer interested 


F 


metal, a new 


in Surface decoration or coating with another 
process bias emerged which Is 
destined to rank with electroplating in many 


high 


vacuum metallization. is concerned with appl 


common applications process 


ing to a metal (or other relatively Porous 


base material) a coating which is abrasion 


resistant. nontarnishing and. where required 


pleasing to the eve. It utilizes a discriminate 
combination of lwequer and a thin film of evap 
orated metal laid down under high vacuum 

i sketch of the 


ty pic al coating 


| | Is CTOSS section ot al 


resulting frome this process 


When bs latively unimportant thie 


undercoat filler may be climinated. and in cer 


tain rare ipplic itions Where abrasion resistance 


and adhesion are not required both lacquer 
be eliminated 


Since by fia thie 


coatmigs 
greatest use ot this plating 
method is in decorating or applying a reflective 
coating to such metal articles as dic 


castings 


Stampings slush castings. and machined perce 


Shall treat first with the detail 


tise cl aon tha 


) 
see Fig, 2 We 


ot thre proce preces 


complete high 


metallizing proc 


ess consists of thres steps In SEQUCHICE 


thre are (a) coating ot the with 


object 
lacquer and baking to prov ice a suitable base 
undercoat which 


metal 


upon to evaporate the 
(hy) the evaporation of the metal in a 
high vacuum to produce the film; (¢) coating 
with lacquer and baking to protect the thin 
metal film 


Vole ral SCTV 106 


agaist abrasion or corrosion and 

Phe first operation in vacuum metallizing is 
“the applic ition of the undercoat to the object 
to be This is 


metallized necessitated by a 


number of factors 


The pores ol thie surtace have to 


he filled and al 


as traps and cause interference by outgassing 


Phe unsealed pores act as 


during the 

Surface 
cally exaggerated by the ev iporated metallic 
filiny to be eliminated. The metallic thick- 


coating procedure 


irregularities, which would be opti 


have 


Metal Finishing 


High-Vacuum 


ness is of the order of a tew millionths of an neh 
and would produce defects ts well good 


surface conditions. The undercoat smooths out 
the surface nnpertections and vives the base th 
high vloss that is necessary tor bright finishes 
Phe possibility of galvanic action between the 
base metal and the coat of « Vaporate do metal has 
to be 


eliminated. The undercoat provides the 


nonconductor necessary to and prevent 
the corrosive Combination 
rood undercoat 


Characteristics essential for a 


il¢ adherence low 


volatile content. correct 
composition incl compatibility with topcoat 
good adhesion is because this 


largely the toughness of the film 


Volatile constituents should be absent atter the 


dereoat at breve itl thi vill ternal 
to migrate in relatively high concentrations to 
the urface of the film and cause difficulties i 


the vacuum metallization and in the adhesion 
ot the topcoat Composition of the undercou 
urface these 
to wrinkle 


undercoat have 


determianes the trom 


vlo It Is 
the a composition which 


will adhere well to the topcoat and also not be 


important 


soluble in the solvents used in the topeoat 

Good cleaning of all surfaces prior to under 
coating is essential Normal degreasing opera 
tions and thorough drving are usually sufficient 
Hf tumbling abrasives must be used adequate 


time must be allowed to insure that all prec 


ire thoroughh ole 


Sketch of Vacunum-Deposited Coatu 
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Fig. 2—Typical 
Highly Polished, Decorative Finish 
hy High-Vacuum 


Drying of Undercoat — 
Three need to 
be established for the 


ywoper drying and _ setting 
proj 


controls 


of the undercoat. These are 
for moisture, drying tem- 


perature and drying time 


Moisture condensation as a 
result of cooling by solvent 
evaporation should be off 
set by humidity control. The condensate (mois 
ture) would affect surface characteristics, ad 
hesion, residual volatility and compatibility 
with tope oat. 

The second control establishes preliminary 
drying temperatures required for the undercoat 
to obtain good surface characteristics. High 
temperatures affect hardening and low temper 
atures affect setting of the composition. Finally, 
a minimum drying-time schedule must be estab- 


lished to insure completeness of volatile loss. A 


Fig. 3-Holding Fixtures Being Loaded With Parts for 
Metallizing; Unit Slides Into Tank Chamber Directly Behind 
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Given 


Metallization to 1/1520.000th — of 


maximum drying-time schedule is 
needed to insure good adhesion be- 
tween the bottom and top coats. 
(pplication of the metal film in- 
volves basically an evaporation and 


condensation 


process wherein a 
metal, commonly aluminum, is 
- brought to its boiling point inside a 


chamber which has been evacuated 
atmospheric 
pressure, 

The metal boils off in a vapor form and since 
there is little air in the vacuum system to im- 
pede the movement of the vapor, it travels in 
straight lines from, the pomt of evaporation until 
it hits some object on which it can condense. 
When enough vapor condenses to form a con- 
tinuous film a few millionths of an inch thick, 
a visible metallic-appearing surface is formed. 
This is the metal coating provided by the proc- 
ess. It possesses all of the normal appearances of 
metal and has its electrical properties. These, of 
course, are the desirable characteristics ob- 
tained from the process 

Production equipment used for metallization 
is shown in Fig. 3. The vacuum is produced by a 
commercial high-vacuum system which em- 
ploys in combination an eccentric cylinder-type 
oil-sealed mechanical vacuum pump, an oil 
diffusion pump, and a single oil-ejector pump. 

The aluminum in the process is used to pro- 
vide a bright, metal-like appearance and a 

surface that does not oxi- 

dize readily. Nothing is 
lacking in the way of physi- 
cal strength or electrical 
conductivity. High purity 
of the metal is not essen- 
tial, but purity contributes 
to the “color” of the film 
and mav eliminate spatter- 
ing due to sudden volatili- 
zation of impurities. 

Although the coating 
metal is aluminum at 
least 957 of applications, 
silver, gold, copper, zine, 
nickel 


selenium and many metal- 


chromium, cobalt, 


lic compounds and alloys 
Prefer- 


ence for aluminum is be- 


can be deposited 


cause of its low cost, high 
reflectivity, and resistance 
In addition, 
it can be deposited without 


to tarnishing 


difficulty and its covering 


? 
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properties are such that 1 Ib. of alumi- 
num will coat 25,000 sq. ft. of surface. 

The metal is evaporate d from coiled 
tungsten filaments so laid out that all 
surfaces of all objects to be coated are 
exposed to at least one filament. The 
metal to be deposited, in the form of 
small wire stirrups which are hung 
from the filaments as shown in Fig. 4 
is brought to its boiling point by pass- 
ing electric current directly through 
the filaments. Aluminum, the most widely 
used evaporating metal, has the property of 
wetting tungsten when in contact with it under 
high vacuum and in a molten state. Thus it 
spreads over the filament surface providing a 
relatively large area from which vapor ema- 
nates. Customarily, the current to the filaments 
is controlled by means of a variable transformer. 
In a production system, the thickness of the 
metal film is determined by timing the duration 
of the evaporation as we ll as by measuring the 
amount of current through the filaments. 

It is essential that the pressure in the evapo 
rating chamber be measured so as to insure a 
metallic coating of high qualitv. A pressure of 


one micron or lower is considered mandatory: 


otherwise, dark oxidized surfaces are likely to 


result. Most systems, therefore, are provided 
with vacuum gages such as the Pirani or ther- 
mocouple-type, which operate on the thermal 
conductivity principle in the range of one 
millimeter of mercury to one micron, and the 
ionization-type for use from one micron to 
1 10° mm. of mereury., The latter type is 
based on a sensitive element in which a hot 
filament or a high voltage ionizes the residual 
air in the element. A grid and plate accelerate 
and pick up the positive ions respectively, and 
measure them quantitatively on a meter. This 
measurement ts proportional to the pressure in 
the system 

After metallizing, the object is given a color 
less organic coating to protect the metal deposit 
against general service abuse and also to pro- 
vide the medium for introducing color effects. 
The compositional characteristics required of 
the undercoating are applic able to the topcoat, 
in addition it must meet all anticipated service 
abuse, such as abrasion, humidity, solvent at- 
tack impact and exposure to ultra violet light 
Also. the topcoat should be compatible for dye- 
tinting procedures. The usual metal deposit 
aluminum, is reflective tor the entire visible 
spectrum; consequently, dye-tinting creates a 
range of metallic appearances varving from all 


tones of gold through copper, and including 


Fig. 4—Size of Stirrups of Coating Metal Used 
on Tungsten Filament Which Is Also Shown 


virtually all colors of the spec trum. The lacquers 
have good resistance to abrasion while color 
fastness of the dyes lasts from one to two vears 
in sunlight and is perfect for indoor use 

In the previous discussion of undercoat com 
position characteristics, note was made of the 
relationship of residual volatility to subsequent 
out-gassing in the vacuum chamber. Since the 
topcoat Is not exposed to a high vacuum, this 
no longer is important. However, it is essential 
that aging does not aflect the undercoat and 
distort the metal film. 

While the decorative metal-on-metal applic a 
tion appears to have the largest present poten- 
tial usage, there are others which should be 
mentioned in any discussion of high-vacuum 
metallization of metals. For a number of years 
selenium has been evaporated on metal plates 
which are subsequently ganged to form simple 
electric: current rectifiers. this application 
the selenium deposits on the plate in a uniform 
fashion, normally adheres well and does not 
require a protective coating, The vacuum pron 
cess Is ¢ le ahiet and can be done le SS expe nsively 
than other competitive processes 

Selenium also” deposited under high 
vacuum to prod e the sensitive elements used 
in photosensitive instruments, such as light 
ineters, Its particular capability for receiving 
and holding electrical charges plus its photo 
conductive properties has made it party ularly 
useful in the new photo copying process Xerog 
raphy. In this process, the sensitive plates are 
prepared by evaporation of a thin film of 
selenium under high vacuum onto metal plates 

For many vears. metal reflectors for auto 
mobil headlamps and flashlights have been 
prepared by using a thin film of aluminum on 
silver evaporated under high vacuum onto a 
highly reflective surface of an enamelcoated 
metal. The metal backing is usually a steel on 
brass stamping A high temperature baking 
enamel is eithes sprave d onto metal and rotated 
to obtain a perfectly smooth surface, or the 
entire piece is dipped into the lacquer and with 


drawn at such a rate and at such an angle as to 
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produce the ultimate in smoothness of coat. In 
most instances, no protective overcoat of lac 
quer is applied since this would tend to reduce 
the reflectivity of the metallized surface. 

In summary, it can be said that high-vacuum 
evaporation of metals onto other metals has 
reached a position of economic and practical 


utility considerations are 


where decorative 
primary, The process has also matured for 
several uses of selenium: metal. 

Other products are now in the service-test 
stage and appear to be working out satisfac 
torily. Each of the many methods of depositing 
metallic coatings has its specific advantages. In 
vacuum metallizing these are: low production 
cost (compared with electroplating and silver 


coating 


fast operation because it will bandle 


Book Review 


____—For the Patriotic Metallurgist 


BY GLEN C. RIECEL® 
Bonon STEELS 2nd Revised 
tion. Ernest BE. Thum, Editor. Amer 
ican Society for Metals, Cleve land 
112 p.. paper cover, in. pv.00 


ve K HEARTBEAT quickens, and you swell 

with pride as the “Stars and Stripe s’ leads 
the military band parading down Main Street 
Patriotism prompts head and hand as you dof 
your hat. You are a loval American. 

Editor Thum makes it plain that patriotism 
and loyalty to our American way of lite must 
run deeper than our up-welling emotion. We do 
all the alloy 


needed to produce the simplest steel, much less 


not have, in our wonderful land 


the rich alloy steels 

How could we exist if we were a nation iso 
lated from our present sources of imported raw 
materials? How could we wage a war of defense 
if we were deprived of the alloys required by 
the military and almost entirely denied in war 
time to the civilian? 

When should we practice getting along with 
little or no alloy? When the emergency arises, 01 


Riegel is chief metallurgist: for Caterpillar 


Peoria, I] 


PAGE 90 


number of units in batches or continu 


large 


ously, and high production output. However 
although the process has many applications 
where its economy and other advantages are 
established, the process and equipment are still 
in the early formative years and theretore ex 
perience is limited and not highly systematized. 
\lso. despite its simplicity of principle and 
equally simple operation, proper installation of 
equipment and. its application requires experi 
enced engineering advice, 

The tuture of the 


the hands of the metallurgist who is looking for 


process lies strictly in 


a new way, or simply for a way to combine 
metals to produce a particular result not yet 
attainable. We hope this presentation will pro 
mote the use of many unusual combinations 
metals through the medium of 
high-\acuum evaporation S$ 


of dissimilar 


while we still have time to prove that we can do 


without? 

In this reviewer's opinion, we had better read 
every useful experience in this &@ bulletin on 
“Boron Steel. so trankly told by the leading 
engineers who get the most out of their steels 
Now is the appointed day to prove that vou can 
build a track or tractor transmission without 
nickel, chromium or molybdenum 

\ mighty airwing defense can preserve your 
factory intact. but the airwing needs all the 
alloy specified. The automobile, the truck. the 
tractor, the tools. this booklet 


shows. need very little allov that boron cannot 


farm 


Yarage 
supply. In fact. many of our earth-borne 
hicles could be built without using any alloy 
steel except in engine valves and a few othe 
small accessories. Piston pins, connecting rod 
bolts, transmission gears. bevel and drive gears 
have all been made satistactorily out of plain 
carbon steel. By using boron as an alloving ek 
ment. even the heat treatment doesn't have 
to be changed trom oil quenching to some 
thing more drastic 

It vou are a director ot engmecnring, a cle sigh 
me engineer, a purchasing CHCl and most 
particularly a metallurgical engineer and have 
not read and understood the implications of this 
pamphlet Vour education has been 
neglected—and vour patriotism imperiled 

What's more, you can save money this 
uneasy peace and at the same time strip vou 
product down to fighting weight. That is what 
these steel using experts are doing their best to 


tell vou in this booklet S 
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An Elementary Introduction to Statistics 


are accustomed to devise suitabh 
Ineasuring units to express the magnitude 
of the phi sical properties of engineering mate 
rials—pounds per square inch, for example 
Such units are so familiar that they are usually 
taken for granted esper ially when the unit can 
he visualized and found to be meaningtiul 
Other units or scales have arbitrary bases 
Mohs scale of scratch hardness for minerals is 
such a one, wherein values 1 to 10 are assigned 
to ten materials ranging trom tale to diamond 
Other hardness — scales 
are available for metals 
such as the diameter of 
the indentation made by 
a hardened steel ball 
under 3000-kg. load 
Both these scales of 
hardness have a recog 


nizable meaning in terms 


mide to reduce the variation shown by. re 
peated measurements on the same material to 
such a low amount that it can be me vlected 
When this is achieved there is no uncertainty 
about whether or not a product meets specihiea 
tion—and inferentially about the performances 
of the product 

This happy state of affairs is not easy to 
attain. Sometimes. by building extra quality 
into the product, one can be sure that all meas 


urements meet specifications and there will be 


Units for Measuring 


Measurements 


cept of hardness. Som 
times — the connection 
between unit and utility 
is more remote. Thus it is difheult to see am 
simple property that is measured by the Charpy 
notched-bar test, vet such measurements are 
considered, at least by some engineers, to tus 
nish information on certain performance chat 
acteristics of metal 

Making measurements of one kind or anothes 
Is activity for most Inspectors exper 
imental scientists and many engineers. Judg 
ments are then formed by appraising these 
magnitudes against the individuals accumu 
lated with such measurements 
Often they are directly compared with some 
specification to determine the fate of the mate 
rial in question 

Men have learned also by EXPETICHICE 
measurements vary, and that the fate of border 
line material may depend on this variation. On 
one test the material may fall just) short) of 
specification on a repeat test the inherent 
variation in the measuring process may turn 
up a result which meets the specification. The 
material has not changed; the uncertainty lies 
in the limitations of the procedure for making 
the measurement. or in the sample selected 
or possibly in both 

In the early stages of the development ot ia 
craft, attention is prope rly directed to refining 


the techniques of measurement. Atte mpts are 


no reyections. This can be expensive, On the 
other hand, whenever we crowd the specifica 
tion we risk the chance that good material will 
be rected. not because it is detective but 
because the measurements vary 

It is at thi port that somone begins to look 
into the subject of statistics. since it is rumored 
that statisticians can get information out. of 
data. It will be my concern to give the reader 
some indication of what it is the statistician 
has to offer, The somewhat lengthy introduc 
tory remarks on units had a purpose, We shall 
necd a unit to measure variation. Three are 


ised 
UNTTS TO MEASURE VARIATION 


Range of if but) two 
measurements are available, the difference be 
tween them is a measure of the variation shown 
by such masurements, For example, two pieces 
were clipped from a coil of steel wire and 


tested in tension: one result gave 86 100 psi, the 


By W. J. YOUDEN 

Statistical Engineering Laboratory 
National Bureau of Standards 
Washington, D.C. 
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with the common con 


* Take the data on wire strength 
already quoted, as shown in the adja 
cent column 


of five are also shown 
Che average engineer would prob 
ably hold that the average of five 


Another 


METAL, 


Computing the Standard Deviation 


SS.S00. The tests 


(variation) is 2200 psi., and the arithmetical 


othe: diflerence between 
average is $7,600 psi. It requires considerable 
experience with such material and such a test 
to pass judgment on the agreement shown by 
this pair of readings and determine whether 
or not to place confidence in the average value 

If more than two readings are available a 
simple extension of the rule of taking difter 
ences leads to using the range—that is, the 
difference between the largest and = smallest 
of the 
variation. The third test on the above coil gave 


measurements mn the set—as a measure 


the experimenter $5,400 psi. The inspector now 
has three values for what is supposedly the 
same thing, namely 85.400, 86.400 and SS.SOO 
The difference between high and low is 3400 
psi, and the arithmetical mean is $6,900. psi 
Obviously the difference, high to low. is a sim 
ple unit to express variation, but its real mean 
ing also depends upon the number of measure 
ments in the set 

The mathematicians tell us that five measure 
ments will, on the average, have a range more 
than twice as large as the average difference 
between two measurements. Also that the aver 
age diflerence between the largest and smallest 
of a group of 14 measurements exceeds three 
times the average difference between a singh 
pair of measurements. Now, the intrinsic varia 
tion of the measurement operation is the same 
measurements 


regardless of the number of 


taken, so any unit for measuring variation, such 


as the range, that depends upon the number in 
the group must be adjusted by an appropriate 
factor. 

Average Deviation— Another unit for measu 
ing variation is the “average deviation”—simply 


the average of all the differences (without 


regard to sign) obtained by subtracting the 


average for the group from every measurement. 


OBSERVATION 


S5.400 
When two more observations were S6.400 
made, they turned out to be $8,700 SX S00 
( 
and 91,200. The data for this group Mean 86.900 4, 


( 87.900 psi is OBSERVATION 


a ¢ loser ap 


proximation to the “true” strength 
of the wire than the average of three 56,400 
the average deviation of five 58, (00 
tests would appeal to indicate that 55,500 
it has a higher cle gree ot uncertainty 91,200 
consideration might be Mean S7.900 \y 
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Data for Three Observations 


dev. 1300 


Data for Five Observations 


dev. 1800 


This unit is in widespread use by engineers 


| imagine it would not be used 
so much if the user knew that this unit, like the 


range, depends upon the number of measure 


and scientists 


ments in the group. Indeed, the average devia- 
tion, if groups of three measurements are taken, 
is, in the long run, only 0.85 of the theoretic ally 
correct value for the variation, and this correc- 
tion factor depends on the number ot obse rva- 
Almost 


correction to the unit for measuring variation 


tions in the group invariably this 
is ignored, vet no engineer would use a unit of 
length, say, that got larger for long objec ts than 
for short ones!* 
Standard Deviation—Statisticians have their 
favorite unit for measuring variation among 
measurements. It is called the “standard devia- 
tion” and is computed by squaring the differ- 
ences from the average deviation and dividing 
the sum of the squares by one less than the 
number of measurements. The final step of 
taking the square root of this quotient returns 
the unit to the as the original 
The value of the 


caleulated is designated by ¢ 


Same scale 


measurements deviation so 
it is really an 
estimate of the true, but unknown, standard 
deviation designated by o 

This arithmetical manipulation seems like a 
tedious process but so is the process ot taking 
the measurements in the first plac e! 

The square of this unit meets the first require- 
ment that, on the average, its calculated size is 
not influenced by the number of measurements 
used in its computation. Equally important, 
this unit is particularly well adapted to answer- 
ing the questions that experimenters are bound 
to ask about their data. The required numerical 
operations are simple and may be performed by 
inexpensive Computing machines, Furthermore, 
the standard deviation extracts more informa- 
tion from the data than the “range” or the “aver- 
age deviation.” 


A word of caution may be interjected at this 


although it 
will be implicit in much of the later 


mentioned immediately 


DEVIATION 


1500 discussion, and that has to do with 
500 the number of measurements which 
1900 should be made. The use of sets of 


three is a time-honored custom. Only 
asked 
whether it was worth the trouble to 
do a little better 
valuable could be gained by going 


lately have we ourselves 


whether anvthing 
DEVIATION 


2500 
2 to four or five. The answer is “Yes”. 
1500 You get a lot more, really a lot more 
oe for a litthe more work. Your judg 
900) 
ments are a good deal sharpened 


I think, one of the valuable 


byproducts of statistical analvsis 


This IS 


Wi 


which are independent and of equal precision 


point here considering measurements 


If the measurements are not independent, the 
information furnished by one measurement is 
in part, a duplication ot information already 
supplied by other measurements, so this re- 
duces the 


ments 


eflective size of the set of measure 


Furthermore, if measurements have 


precision it becomes necessary. to 


weight them appropriately, otherwise a single 


IMprecise the others 


reading may dominate 


WHAT WILL THE DATA SHOW? 
Suppose we enumerate some of the questions 
that experimenters ask about data and give 
some elementary examples to show how the 
standard deviation is put to work to answer 
them. They will show that a unit for measuring 


variation is indispensable for a really 


close 
examination of a set of measurements. 

In the first 
place it is often desirable to be able to state 
the variabilitv of 


Is the Domain Less Variable? 


a measurement pron edure 


Take the five measurements in the first column 


below They average 2.33 The second column 

lists values of the deviation x, the difference 

between cach measurement and the average, 

while the third column shows x°, with Sx?, the 
sum of the squares, at the bottom 

ASUREMENTS 

» 39 0.06 0.0036 

O02 OO004 

0.05 0.0025 

OO] 

O06 

Av. 2.38 O.O102 


Now the standard deviation @ is computed 


from the ftormrla 


where mois the number of measurements. Here 
0.0102 
O.0025 
The result. 0.05, is called an estimate of the 


standard deviation because, obviously enough 


another set of five similar 


measurements of 
the same thing will lead to another result differ 
ing somewhat trom the first. The original read 
called the 


a Variation consequently we 


ings (more truly estimates of 


property show 
may 1prate 


of estimates of the 


some Variation among a series 


Varnation 
Further (quae stions immediately come to mind 


Suppose these measurements have been ob 


Units for Measuring Variation 


tained by a modification of a test procedure 
which long experience has shown to have a 
standard deviation of 0.12. Are the above data 
sufficient to warrant the conclusion that a real 
improvement has been achieved in the test 
procedure? 

To answer this question the statistician will 
divide the sum of squares, 0.0102, from the five 
results, recently acquired and listed above, by 
the of O12 (the 
standard deviation 0.0102 
or 0.71 chi square ) is 
looked up ina statistical table (see Lin the Data 
Sheet, p 96-B) which informs the statistician 


that only once in 20 times would he get five 


square previously accepted 


obtaining 


This ratio, known at x° 


measurements to agree as well as these do, if 
the procedure has not been improved and 
therefore still had the original standard devia 
tion of 0.12. Perhaps this is the lucky one-in 
twenty shot! The usual conclusion 
that a 
effected 


How 


however 
actually 


real Improvement has been 


Many Measurements Are Needed? 
There is another question we might consider 


taken: We 


tay set our sights a bit lower and decide, in 


even before the measurements are 


advance, that we would he ple ased if a certain 


modification our manufacturing method 


would cut the actual standard deviation in the 


product or process 


domain is the technical 


Last year the energetic Philadel- 
phia Chapter of the American Soci- 
ety for Metals arranged for a series 
of four educational lectures on “Prac- 
tical Applications of Statistics in 
Laboratory and Production.” At 
tendance was gratifyingly large and 
interest was sustained to the end. A 
poll was taken of a random sample 
of Metal Progress readers (selected, 
it Should go without saying, with due 
regard to statistics) and 71% ex- 
pressed their desire to see this ma- 
terial in print—a result which might 
have been deduced directly from the 
attendance records in Philadelphia. 
This first paper on statistical units of 
measurement will be followed by 
others on analysis of test data, quality 
control by Aluminum Co. of America, 
and quality control in steelmaking. 


SEPTEMBER 1955. P 


METAL 


Sorting Rolls for Size on a Timken-Designed Gaging Machine in 
the Canton Bearing Factory of the Timken Roller Bearing Co 


term for the phenomena being measured) to 
one-half the former figure of 0.12. 1 the modifi 
cation has really brought about this much im 
provement we would like) very much to 
establish that fact 

It is necessary to face the possibility that. in 
any given group of measurements the estimate 
of the standard deviation mav. by chance. be 
low and we could be misled. We shall insist 
therefore, that the estimate obtained from the 
new measurements be below such chance 
values. Otherwise we will not be IMpresse 1 On 
the other hand, the modification to be appraised 
may really be such that it is cutting the stand 
ard deviation down to one-half its former valu 
nevertheless the set of measurements obtained 
gives. by chance, an estimate somewhat above 
the real value 

How many measurements, then. should be 
taken to prevent us from concluding that an 
improvement has been achieved when in tact 


it has not. and also give us a good likelihood of 
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catching this improvement if it really has | 


achieved? Tables have been prepared to guide 
the experimenter in this matter. Tf he wants to 
risk only one chance in twenty of believing in 
all Huprovermert when hats taken pla 
and to have nine chances in ten of pi king it up 
if this 50° reduction has actually been achieved 
such tables show that 12 measurements shoudd 
be collected. Ht this seems a large mumber, it 
means that some people underestimate — the 
amount of work that it takes to demonstrate 
that such ai 
short table is given at Il in the Data Sheet 
p. 96 B 


Maintaining an Improvement—These  tech- 


nprovement has been made. A 


HIGUes for assessing the variation among meas- 
urements are, of course, equally applicable to 
the assessment of the variation shown by units 
of a product which is being manufactured 
Almost always the objective is to achieve 
greater uniformity, and various steps are taken 


with this in mind. Sooner or later the question 


= 


Has the variation been reduced by the 
steps taken? It 
on the 


available 


arises 
mav be that there is no limit 
measurements 

On the other 


a Valuable item, o1 


number of units (and 


to the statistical analyst 
hand. if each test destroys 
if the measurement of quality or performance 
as a block test of 
in airplane engine), then it is use tul to be able 
to make of the 
ot work required to arrive ata sound decision 
Not the least benefit accruing trom the statisti 


cal approach is that it removes the matter trom 


ot the product IS EXPENsive 


an estimate. in advances amount 


the field of personal opinion 
Another 


variation of this question is often encounte red 


Variability Between Two Suppliers 


when a purchaser ray be offered the same item 
from two suppliers Naturally he will wish to 
the the 


least variation presumably this will assist him 


choose more uniform one showing 


in producing a uniform product 
Here the 


known ih advance The purchaser rust first 


variability of neither material is 
estimate the standard deviations for products 
trom both suppliers These are compared by 
taking the ratio of the squares of the standard 
deviations. setting up the fraction so that thre 
ratio is greater than units 
the estimate of 


from 20 samples from supplier \ is 0.065 and 


Suppose standard deviation 


from the same number from supplier Bis 0.09 


The ratio of squares Is 


0.092 O.00S164 
20) 
O.065 0.004225 


called Fo and it attain 
before it 


Phis ratio is 


cel 
can be concluded 
between the 
\ briet table is 
Data Sheet (p. 96-B 
d that there is 
neterial tre 


will be foun 


tain critical value 


that a cdifherence in 
prodi ts exists emen at 


Hi thie 


COTM 


from which it 
only chance 
the 


lon further testing to have 


tine bye 


me ten that thre two sources 
rather than 
so to speal * 


tatistical tables are 


ipproximiatels the same deviation 


being different breeds of cats 


| urthermore avathable 


to guide the purchaser in the amount of data 
ot detecting 
world bye 


rea onably tine 
that 
See 


required tor be 


difference in variability peor 


tat 


HOW MUCH CAN AVERAGE VARY 


iking ot itor 
shibited by 
his 


rey it tests toy it 


mation about the varbition « a Group 


titve 
! iv 


of mumerical iriation is 


ot the 


(otic 


reasons tor 


Statistical Tables for the Purchaser 


We known that thre ofa series 1s le SS 
il 


fact, the 


standard deviation of the average of n measure 


prone to variation than the 


ments entering into that average. In 


calculated 


root of the 


ments is estimated by dividing the 
standard deviation by the 
value of n 

This is one ste toward answering a 
to the with the data 


He would like to know whether an interval can 


of greater interest man 
be specified such that, when centered on the 
observed average he can have a certain coul 


that it bracket an 


Great mans 


dence will AVCTAYUE based 


at more measurements It 


then. this interval does not overlap 


jection value, the data do not contradict the 
claim that the product meets the specification 
there 


made a long ( hance 


Ot course is a Chance this can be 


Here again there are two distinet sitmations 


first. the case where the standard deviation ha: 


been established through an accumulation of 


earlier records anal second thie case which 


the limited set under examination is the sole 


source of information on the variation of the 
data. It is reasonable to « \pect that a narrower 
tablished figure 
Indeed 


to make the 


interval can be set if a well 


is available for the standard deviation 
for 95% customary 


1.96 times the 


confidence it is 
interval extend Standard devia 
tions? on either side of the averave Vhiis spre ad 
or factor t becomes larger the smaller the num 
ber of 
the 
large 


1.96 


measurements avathable toy 
With ili ¢ 


thre 


estimating 


standard deviation vceedingh 
factor 


tor 10 


number of 
with 20 measurement 

Youden 
ind hue 


thy cliseu 


st 
vhat can happe 


ryt 


SEPTEMB 


echmeall 


\ ilu 


Viation 
know 


ofmed 


trone 
ou get 


ou feel 


om the 


that 


alive 


delphia meeting. Dr 
| ill 
position, because if vou have two sets of data and 
i \ of that outside th tabled thers \ 
, pretty sure these two sets of data did not come {rl 
soures 
|| 
statistiow proce We etup shat is called. 
the null liwpothesis— that j no othe assum 
ee there is no difference between t ets of measure 
Some statistic uch as F. is then caleulated. and if its veil 
Phe above ex miples b nomeas itside thi nge of values that may re 
the list of wavs of 1 et : population o 
perforce reject the mull We nid 
thes trom evidence that the at lata refer 
t lifferent syster 
Is Standard deviation of the ave 
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What Does It Cost? 


2.26, and tor 5 measurements 
2.78. (See V in the Data Sheet p. 96-B, which 
lists a few t values taken from published tables. ) 


measurements 


The larger tactors tor smaller domains reflect 
the additional uncertainty introduced by the 
variation in the estimates of the standard devi 
ation, which naturally enough gets worse as the 
number of measurements becomes smaller. 
When earlier records provide a reliable esti 
mate of the standard deviation, one can specify 
the number of measurements required to have 
a given chance of picking up a shift in the 
average. The shift is expressed in units of the 
standard deviation, Clearly, a shift that is large 
in terms of a’ would be easy to detect, but one 
that is only a fraction of ¢” would require more 
measurements. A table such as VI, p. 96-B, may 


be consulted tor 


the required number of 


measurements. The table vividly shows the 


large number of them before one can be 
reasonably sure of catching a small shift in the 
average. Thus, 42 measurements are needed 
to be 90% sure of finding out that the quality has 
actually shifted by 


the standard deviation 


an amount equal to halt 


MUCH COSTLY DATA ARE UNNECESSARY 


There are still some who imagine that statis- 
tical procedures can only be used when large 
masses of data are involved. This simply is not 
true. Often these same people do not hesitate 
to express their intuitive judgments upon rather 
small sets of data. But statistical procedures are 
nothing more than the translation of such intui 
tive judgments into more exact appraisals by 


using an appropriate unit for measuring the 


variation in the observed results 
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During 24 years at Boyce 


Iver since men began to make measurements 
they have focused their attention on the quan- 
tity under measurement. There is always a 
second quantity which requires measurement. 
This second quantity is the variation in the 
original measurements—the scatter they exhibit 
about their average. The examples given above 
show emphatically that it is desirable to have 
a unit to measure this variation. Once this 
variation has been measured it is relatively easy 
to face questions about the data which sooner 
or later will confront every experimenter or 
executive interested in improving quality and 
uniformity of a manufactured product. 

Finally the matter of costs erects its ugly 
head. It has been asked, “If we add to the 
straight-forward appraisal of data in which we 
whore all questions of costs and introduce the 
dollar sign, can we then set up tables or 


methods to guide us? 


Thompson Institute for the study of 


plant biology and pathology in Yonkers, N._Y.. Dr. Youden became 
well known for several developments in the field of chemical 
equipment and for the invention of a group of experimental designs 
now known as “Youden Squares”. He received the Medal of Free- 
dom for his contribution to the improvement of bombing accuracy 
during World War II. Since 1948, he has been with the National 
Bureau of Standards in Washington as a statistical consultant to 
the scientific staff, also serving for thre 
similar capacity at the 


months in 1950 in a 
National Physical Laboratory in England 


The answer is ves. Some of the formulas now 


exist; others are in process of being applied to 
the more complicated cases. The cost of taking 
a sample is SX and the cost of analyzing or 
making one measurement on a sample is SY. 
The division of one’s expendable dollars be 
tween the number of samples and the number 
of analyses per sample can be determined by 
considering the standard deviation and the cost 
involved in both these steps. This formula is in 
the books and it is only a matter of putting it to 
work. Much statistical work has been quite 
arbitrarily planned and [am sure that many of 
the operations required by present. specifica 
tions will be examined in the vears to come with 
al sharp eve on the dollar cost However we 
must solve the simple problems first without 
regard to the dollar betore we move in and put 
variable term 


in the formulas S 


in the dollar sign as still another 


; 
‘4 
$ 
. 
ft. 
MTA 


NICKEL STEEL FORGING ... a 58,950 Ib. hoist drum 
shaft, 24” in diameter at its widest portion and 
42’ 9” long, produced by ERIE FORGE & STEEL CORP 


Inspection revealed very fine grain. After being 


normalized and drawn, actual tensile tests in the 


longitudinal direction showed the following 


Max Min. 
Strengt 101,500 96,500 
Yield Point 78.000 71,000 


iens.ie 


Elong. in 2” 23° 20.5°% 


Red. of Area 51.9% 


How Erie Forge Obtains 


Superior Properties in Large Forgings 


To develop high tensile and elastic properties 


other alloying elements, exerts highly beneficial 


in large forgings, such as this giant shaft, by influences. Its strengthening effect on ferrite is 
heat treatment is much more difficult than with independent of carbon content cr heat treat 
smaller forgings. ment of the steel, while its effectiveness in re- 


ducing the rate and temperature of the upper 
revent ug qdimensions ¢ f a large piece 
For even though dimensions of a large j transformation, induces better response to the 
nay ; w hquid quenc x, section sizes 1n- 
may allow liquid quenching ‘ necessarily milder heat treatments used. 
volved ordinarily hmit the cooling rates. 


. Nickel alloy steels may help you obtain peak 
Experience shows that superior mechanical 


properties in large forgings depend largely on 
suitable alloy content... 


performance from vital parts of your products 


or equipment. Send us the details of your prob 


lems for our suggestions. Write us now. 
Fundamentally, that is why the output of pe kel 

t the present t:me, nickel is available for end 
ERIE ForRGE & STEEL CORPORATION of Erie, y 
‘ uses in defense and defense supporting indus- 
Pennsylvania, includes scores of large forgings 

tries. The remainder of the supply is available 
yroduced from nickel alloyed steel. 
for some civilian applications and governmental 


Nickel, either alone or in combination with stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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This table 
measurement 
value of the 


in 20 set 


lower critics 


yield value 


ystem actually 
belore, and 


formula 


most statistical text 


Opposite on 


Number of Me 
Given Procedure 
Given Fraction of an 


GIVEN FRACTION 
or A 


for the s 
is calculated 
critical value 
that are entered 
ot claiming 
been no improvement 
columns 


ment, if it 


first column 
For larger table 


Analysis”, 


McGraw-Hill Book Co 


Critical Values for the F Ratio (r 


2 161 

19 

4 9.28 

) 6.39 
10 3.18 
15 2.48 
20 2.13 
25 1.98 


taining the 
have the same standard deviation 
Remember that there 


which of 


Critical Values for Chi Square () 


tandard variation 


Standard Deviation 


(Each group with 1 measurements 


and F apply to 


smaller standard deviation 


ninator of the 


Vailable in 


be found 


asurements Required to Reveal Whether a 
That Is a 
Assigned Value 


TED 


I 


obtalr ed, 


the lower 


urement 


he Chance 


there ha 


Statistical 


and Walli 


circumstance 

that one of 
ource must 
a smaller stand- 
deviation than 
in order to 
interest and 
squared standard 
from this 
made the de- 
nominator of the ra- 


but one 
20 of at- 


ource in fact 


in advance 
is, have a 


Tables for 
Appraising 


Variability 


bor significance and use. see 


“Laits for Measuring Variation- in Veasurements”. 


bey \ ° Youden. 


1\ 


Number of Measurements, », Required in Each of Two 
Groups to Have a Four-Out-of-Five Chance of Detecting 


Whether the Groups Have Different Standard Deviations 


Note that the number of measurement 


o n depend upon the ratio, ¢ of the true 
o tandard deviation 

1.5 39 The observed ratio of standard devia 
20 15 tions for two domains is obtained by put- 
2.5 9 ting the value from the one expected to 
3.0 ‘ have the smaller standard deviation in 
> 

0.0 6 the denominator The observed ratio 
4.0 5 


judged by the critical values in ITI 


\ 


Factors { to Multiply the Standara 
Deviation of the Average Estimated From 
nm Measurements in Order to Set up a 
95¢_ Confidence Interval for the Average 


” 


2 ] 606 
3 4.303 
4 3.182 
) 776 
10 2.262 
15 2.145 
20 
29 2.064 
1.960 


Given That Past Experience With a Process Has Provided 
a Good Estimate of the Standard Deviation of the Out- 
put, the Table Shows the Number of Measurements Nec- 
essary to Detect Whether the Process Average Has Shifted 


by an Amount .,’ From a Prior Value 
SHIFT IN MEASUREMENTS NFEDEI 
AVERAGE ' 4 OvT.oF 5 9 Our oF 10 
05¢ 30 42 
8 11 
15 4 
20, 2 3 
25 
1 2 


If «, is the average deviation for the prior proce 
the new average 
o isthe standard deviatior 
nis the number of observatior 


Compute 


A value for t greater than 1.96 is evidence of a shift in 
the average of the process 


DATA SHEE 
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1-in-20 level; measurements 
n LOWE! Upper 
9 0.00393 $641 . 
3 0.103 99) 
4 0.352 7.815 
) 0711 9 468 
. 10 3.325 16.919 
15 6.571 23.685 
20 10.117 30.144 ° 
; is used to determine whether a vroup of n ee 
more variation. One 
of measurements will vield values below the 
hown in the table, and one will 
: ES above the upper critical value even if the 
FP has the same standard deviation “a 
7 
a 
wherein the entries will 
— 1). 
: NUMBER OF MEASUREMENTS 
WILL RevVeEAL IMPROVEMENT 
id VALUE 4 Our or 5 9 Our oF 10 
0.70 28 | 
06) 20 2b 
0.60 15 19 
0.55 12 14 
0.50 9 12 
0.45 8 9 
0.40 7 
urements, when they are 
ibove, and is jJudved by 
I The numbers ot ne: 
are sullicient to reduce 
vement, when in reality 
: to 1 in 20 rhe second and third 
i chance of detecting the improve 
; fF Hy exists, to the extent indicated in the 
see “Selected Techniques of 
edited by Eisenhart, Hastay 
1947 
Data for n 
the circum- 
stance that 
: there is one 
chance in ten 
: of attaining F 
+e if both sets 
come from 
sources with 
Same standard 
deviation 
chance in 
ll be better —- that 


Quantitive or Qualitative Analyses 
— Organic or Inorganic— 


FISHER 59; SCIENTIFIC 


PITTSBURGH (19) NEW YORK (14) ST. LOUIS (18) 
717 Forbes St 635 Greenwich St 2850 S. Jefferson Ave. 


MONTREAL (3 WASHINGTON TORONTO (86) 
904 St. James S 7722 Woodbury Dr. 245 Carlow Ave. 
Silver Spring, Md 


Americo's Lorgest Manufacturer-Distributor of Laboratory Appliances and Reagent Chemicals 


The Fisher Elecdropode employs the drop- 
ping mercury electrode system and ts the lead- 
ing analytical instrument for determining 
chemical composition by this rapidly growing 
technique. 

It has been used very successfully in such 
analyses as lead in citric acid; copper lead 
and cadmium in commercial zine; copper, 
nickel and cobalt in steels; oxygen in bio- 
logical solutions; the many elements in the 
ash of plant tissue; traces of dyes, lyophilic 
colloids, fatty acids and alkaloids . . . and 
will perform any of the other analytical tasks 
that are possible with more expensive instru- 
ments. 

It is a simple-to-operate instrument and 
analyses are accomplished in a few minutes. 
Only a small sample of solution is required 
(less than 10 ml). The sample is not altered 
during the analysis and may be recovered 
for further study. 

It is a completely integrated unit . . . comes 
complete with cell... no additional accesso- 
ries are needed. 


Write for Booklet FS-236-EE for 
complete description and uses 
of this moderately priced 
instrument. 
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Photomacrographic 
Equipment 
Model L 


cM 
Metallurgical 
Microscope 


Polaroid 
land Camera 
Attachment 


For YOUR specific needs 


Bausch & Lomb... world’s most complete line 


| For fast, dependably accurate results—to meet your most exact- 

Piss. Eyepiece Camera ing requirements in advanced research or production control— 
microscopes choose the exactly right metallu rgical equipment from the only 
all-inclusive line serving industry. Highest resolution for every 

magnification, plus a wide selection of resolving powers . . . for 

the clearer, sharper, better defined visual and photomicrographic 


images your work requires. 


WRITE or PHONE 
for expert advisory service 


Call on us for help in selecting the equipment and setting 


Research Metallograph 


ILS Metallograph 
up the operating procedures that will most efficiently 


; solve your problems. No obligation, of course. Just write 


or phone Bausch & Lomb Optical Co., 64821 St. Paul St., 
Rochester 2, N. Y. Phone: LOcust 4000 


MILS Metallograph 
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Effective Quality Control Has Reduced 
Scrap Loss on Detail Parts to Six per Thousand 


Inspection Methods Keep Output 


of modern rircratt has multiplic | the three feature vill engage 


4 almost geometrically with successive in the mterest of most metals 
reases Spec cl incl i distinetive design of vith spec lalized 
neuverability In terms of ietals and manu thorough tem of control channeled 
facturm techmiques, the change from. say into all phases of upply produetion issemb] 


litthe short of ind test 


By ARTHUR H. ALLEN 
Technical-Business Consultant, 


Cleveland 
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» 
Vs 
carry 15 tons of matériel or 67 combat troops 
itounding Pha thy {| | il or ¢ 
Phis vear marks the 5SOth anniversary of 
vhile possibly net typical of all segments of 


the fuselage. Height of the tail 


and vertical clearance of the 


doors allows even. tractor-trail 
ers to be backed up to the cargo 
hold. Delivery may be by aerial 
drop; the clamshell doors may 
be left off and almost any cargo 


in the hold can be kicked ove: 


board, attached to parachutes. 


Smaller doors in the rear as 


sembly serve as an exit for para 
troopers, who can jump without 
running the risk of hitting the 
tail surfaces 

In cargo service the ships have 
carried just about evervthing 
10-ton bulldozers, fork-lift trucks 
a complete asphalt paving unit 
19.000-Ib. rolls of wire, a fully 


equipped fire crash truck, 3-ton 


generators, radio transmitting 


subasse mblic mate d through eare fully mae hine d 


Fairchild Aireraft Division of Fairchild Engine 
\irplane Co., Hagerstown, Md... is respons! 


ble for this) twin-engine, twin-boom cargo 


carrier. While the design is only about five 


vears old, it already has progressed through sis 


major modifications, It is a successor to the 


smaller C-S2 “Packet.” of which some 222 were 
built during 1946 to 1948S; their characteristic 


blunt nose and fat, square sided fuselage be 


came closely identified with the movement of 


paratroopers and airborne military cargo.*® 


The C-119 now has a gross weight of 37 


tons. of which 15 tons. or 67 combat troops IS 


cargo capacity, Length is $5 tt. height 27 ft 


wing span SS ft. and cargo hold 3095 cu. ft 


Fig. 1). It is powered by two engines of 3500 


hip. h 


Loading and unloading of airborne boxcars 


is through large clamshell doors at the rear of 


®As a matter of record, the COMpPans has been engaged 


in aircraft manufacture since 1926, although until 1944 


output was principally smaller high-wing cabin monoplanes 


first introduced for use in aerial photography by Fairchild 


Aerial Surveys, Inc. Employment at) Hagerstown plants 


now approximates 9100, Which is more than the population 


of the town 25 vears ago 
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stations, patrol boats, artillery 
observation planes, jet engines 
tractors prefabric ated buildings 
snowplows cement mixers. 
PLULDIPY 


IN PRODUCTION 


Fig. 2-Completed Center Section Is Moved by Overhead 
Trolley to Start of Final Assembly. Fluidity of production is In converting manufacturing 
a hic red by reducing asst mbly operation to complete 


and assembly operations from 
the C-S2 to the C-119. Fairchild 


Cngmec#rs evolved a new and 


fittings 


basic philosophy, geared to possible wartime 
demands calling for effective teamwork be- 
tween Cnemnecring tooling purchasing person- 
nel and production departments along with 
thre customer the Force or Navy The 
was a better means of achieving fluidity of pro 
duction within the framework of a limited 
supply of skilled labor, and of educating hun 
dreds of supplic rs to keep abreast of demands 
for quality and to provide a smooth flow of 
materials and parts to assembly points 

The prin ipal factor in production of an oan 
plane is elapsed time. Thus, if the “target 
capacity of the Hagerstown plant is set at one 
(-119 per shift (approximately the current rate 
of assembly no single component or sub 
isseimbly must be in process for more than $ 
lin For instance every ship requires among 
other things, one center section, two tailbooms 
two outer wing panels and two engines. No 
single portion of the conversion assembly proc 
ess can be permitted to run over S hr. elapsed 
time, since the fhuiiditv of the produc tion system 
depends upon the smooth flow of parts into 


subassemblies, then into major assemblies. and 


| 
— 
4 - 


finally into the aircraft itself. If a part takes 

more than S hr. to build. it is cut in half. com 

pleted by separate crews, and then mated 
Keystone of the ¢ 


) 


119 is the center section 
Engines are attached to it. the fuse lawe 


is hung beneath, the tailbooms « xtend from its 


ig 


rear surface, and the outer wing panels pro 
trude trom its sides 

This section of the C-S2 Packet was built ina 
stee] jig about three stories high, with a frame 
work of  1-ft 
tolerances Common to the toolmaking protes 


sion. However 


diameter tubing and general 
because of its size, difficulties 
were experienced with warping and stretching 
Beyond that. work frequently remained in the 
jig for a week or more, which would have 
meant that 14 such jigs would be required to 
maintain the desired production rate of one 
plane per shift 

So the ¢ 


in two parts 


119 center section was redesigned 


assembled on a horizontal jie 


rade 


up of two sections, one fixed and t] 


other movable. To. this jig were brought only 
tbassemblies comple ted and Inspected reads 
for mating. The processing other than 
final assembly was in the fittings uniting the two 
halves. Thev were brought into the structures 
unmachined, and were milled to final precision 
dimensions after assembly. The center sectioy 


was built as a low-toler ince Operation except 


tor the fittings. a technique which guaranteed 


smooth-mating parts and reduced reyection 
ind the possibility of built-in strains 
The same thinking was 
pursued throughout — the 
entire production scheme 
Know-how was built into 
the tools. Parts were 
igned for maximum use of 
nachinery like 
riveter with whict 
one workman « drill 
holes and dri 
rate of SOOO a 
pared to 350 bn 
two hand riveter 
fective rivets amount to 
more than 14. as 
to 15% by hand riveting 
Phe entire plan now 
its second vear of suece 
ful operation calls for ec 
part, subassembly and 
Mayor assembly, to leave it 
position complete and in 
ready install 


without further check. For 


spec ted 


tional, with ribs, stringers and skin of rivet 


Efficient Scheduling of Subassemblies 


example when the tail assembly—two 
booms, two fins and rudders and a stabilizer 
elevator unit—is mated to the center section, all 
cables have been installed and need only be 
hooked up to the controls in. the cockpit. The 
old business of matching and splicing wires is 
eliminated by multipronged connector plugs 
The landing gear unit. once ready for installa 
tion, has been assembled—wheels. tires. hwdrau 
hie svstem and all requiring little Gf any subse 
quent tdjustment 

As mentioned, the goal is to maintain rate-of 
flow at all costs—and as to costs the C119 
averages out to something like SLO per Ib. con 
trasted with figures of $20 to S30 for mans typ 
of military 

\ further interesting phase of Fairchild pro 
duction planning is the subcontractors pack 
ie This contains not only the drawings of 
the required part but also detailed instructions 


schedule 


plans on tools rsommel. tine 
o be Ometimes even 
courses for the workmen, Other elements in 
clude studies of material 


tive 


0: their indoctrination j 


md where they nay 


purchased 


thout 


ubcontractors mow mum 
of 
OM control 

\ typical Urframe model of the ¢ 
contains over SOOO different items of 


119 type 
raw mate 
rial customer-furnished and purchased, and 


bairchild purchased are proces ec 


in Which the Two Halve 
Prior fi 


of Tailboom 
Veatin ( mstruction 


concen 


cd aluminum alloy 


Heavy 
bled 
Vy 
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Standardizing Shop Practices 


through manufacture by more than 22.000 work 
orders, each having trom four to six operations 
requiring Inspection Assembly is controlled by 
an additional 6000 mmspection sign oft ports 
It becomes vital that each step in this progress 
insure the earliest possible detection of detects 
and prompt corrective action 
Ql ALTTY CONTROL 

takes 


over, Faire hild has pertec ted an 


Here is where quality control—O¢ 


zation to handle this work, supplemented by 
specialized equipment, methods and standards 
whi ass the entire range of al 
N-ray 


metallurgical electronic and 


fields 


The quality control system bears the respon 


physical 


hydraulic 


sibility. of limiting the quantity and cost) of 


defective work as well as the normal inspection 


craft to major assemblies, and back again to 
subassemblies and to detail parts. This group 
also constructs test rigs tor MAOH components 
such as landing gears. so that operational bugs 
may be exterminated and evcle tests accom 
plished before installation 

}. Materials review is the name of a judicial 
function. When materials parts or assemblies 
tolerance limits o1 


are found to be outsic 


damaged in the course of manufacturing o1 
handling a board of three persons is constituted 
about it Kach 


representative, one from 


to decide what shall be done 
board inclides one ( 
Fairchilds engineering department, and one 


from the Air Force or Navy 


one of three categories—se rap, acce ptable as IS 


Decisions tall into 


ol rework. 
Similar 


claily 


boards also 


and publish 
tre na ot 


and serap in all cle partments of all plants with 


reports indicating the rework 


departmental responsibility shown Supers isors 


are thus able to curb abnormal reyections 


function of assuring the quality of the final quickly 
1. Ouality Control Laboratory 


cotually 


product. The department. illustrated in graphri¢ tname which 


form in hig responsible to general includes a series of laboratories for 


chemical and metallurgy 


\-ray 


ments and hydraulics. The 


agement. Tt is headed by the quality manager physical testing 


assistant quality manager, and a group of stafl instru 


\-rav lab. for ex 


radiographic 


processing electronics optics 


personnel A brief summary of their respectiv« 
standards 
based on the first lot received tor all Class A 
\-1 and Class 


the required X-ray procedures tor a continuous 


responsibilities will indicate how they are inte determines 


grated into over-all plant operations 


Inspection Engineering —This unit) plans all (lass \-2 castings. then evolves 


inspection and shop processing standards affecting qual 
itv. They are based on customer (military specihications type of \-ray installation operated by Receiving 
engineering requirements and laboratory tests which welders also is an 


function of the lab. Other duties 


tion. Certification of 
are combined into various types of printed instructions 
designed to handle spe ific 


proble ins. Assignments also 


Pu forial Repre 


t hunctioning Under the 


ntation of Line and Staff O 


include inspection of all ex Ouality Control Mana 


perimental work, as well as 


review for. the Te 


entire pliant group 


material 
QUALITY MANAGER 
studies new Spec tion 
equipment and procedures 
prior to shop 

Inspection engineering ts 
further subdivided into five 
as follows 


1. Methods and proced 


vroups 


including 


turing process specifica 


tons tion methods 


bulletins and tion 


checking procedures 
2. Experimental inspec 


tion, consisting of activi 
ties ranging from prototype 
models of production air 
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Control of Materials 


special devices have 
been installed in the OC labora 
tory in the interests of speed and 
accuracy for receiving 
tion. Noteworthy is Baird 
direct-reading spectrometer (Fig 
5) with 12 indicating dials show 
ing percentages of Zn 
Mu. Cr. Si, Fe. AL. Cu. Ch. Ti on 
Sn. and Mo or Pb in the sample 
test. A five position swit 
the machine's setting tor 
inaly zing sample sof aluminum 
copper allows. 
tllow steel, or high illov steel 

spectrometer operates it 
22 OOO volts. 6.5 inp and has a 
svsterm of photomultiplier It 
set up om ats Own room on 
which temp rature and humidity 


are held within extremely close 


5—Direct-Reading Spectrometer Is Used Reg limits. A specimen of the metal 


12 dials to show percenta 
of alt 


include the design and construction of test 
benches special equipment to check the 
functioning of aircratt rapidly 
>. Flight test Inspection includes re 
tion of any previoush inspected system: and 
installation as well as final Inspection and cert 
fication that the airplane is ready for flight 
Among detail checks is the functioning of en 
wines, radio. radar, propellers, heating and 
ventilating and electrical systems. Final acce pt 
ance is concluded at this point 

Materials Inspection—General responsibility 
of materials Inspection (item 2 on Fig. 4) is to 
insure that only weceptabl items are received 
from vendors and subcontractors Operation 
are Classified into four major categories. briefed 
as follows 

lL. Receiving Imspection for all raw materials 
and equipment \oceptance of raw material 
which is Inspected by the Government at its 
source is based on dimensions. Otherwise. ma 
te rials Are cle ( ke cline sionally lS well «iS for 
condition, further, a specimen is cut and ex 
amined for conformance with applicable speci 
fications by the OC lab Acceptable material is 
color-coded or stenciled and placed Ih Se parate 
bins, so that once it is released for manufacture 


it will fit exactly to work orders and drawings 


to be tested is ground flat on one 
positioned level under 
carbon electroct thre 
current switched on. All that re 
mains is to read the 12 dials fos 
the complete analysis of the elements men 
tioned. It will be noted that two of the dials 
may be set to indicate either of two celery tits 
Ultrasonic testing of steel billets and such 
parts as aluminum wing spar chords is done 
regularly, with “defects” as determined by the 
Rethee toscope hig. 6) being further evaluated 
by N-ravs in the OC lab. A separate Neray 
machine operat d by receiving Inspection and 
used primarily to cxamine castings. isa 
unit, fully conveverized and with automatic film 
processing Fig. 7). Travs of parts are moved 
under the tube by a ball convever table passing 
to the unloading side after exposure Pesting 
has been clocked with as much as 5's to 6 le 
tube-on time” in an S-hr. shift 
Receiving inspection also forwards to the (x 
lab ve presentative pieces of equipment for an 
craft comple te disassembly assures that the 
basic requirements of drawings and specifica 
tion are being met by vendors 
2. Materials Stores and Warehousing Tris pre 
tors handling this phase of the work are re spon 
sible for se vgregating materials so that proble is 
will not arise involving weight. interchanes 
ibility or safety of the parts involved when the 
inaterial is issued to production 


». Spares and Shipping ction. Thorough 
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coming 


Ultrasonic Te sting Is Another Tool for Inspr cting In 
Materials. Internal de fects can be located accurate ly 
and, if of significant proportions, are further evaluated by X\-ray 


checking of material shipped by Fairchild to subcon 


tractors is done by this unit; it also verifies that ship 


ments of spares to Air Force depots will comply with 


spec ifications. 


I. Inspection at Vendors and Subcontractors. Quali 


fied resident inspectors are 
all 
subcontractors: plants, who 
all 


methods and are responsi 


mitintained at 


Payor 


hie. of Aluminum 
Under 140-Kea 


exposure and film processin 


Production 


observe 


processing 


ble tor acceptability of all 
the 


parts produced for 


prime contractor. 


Tool Inspection—Kespon 


sibilities here cover the ac 
of all 


measuring imstruments, or- 


CUPrACY precision 


iginal and periodic inspec- 


tion of all tooling used in 


manufacture, and inter 


changeability of parts and 


assemblies through coordi 


nated 
work 


tooling. Inspection 
falls three 


classifications: 


into 


1. Precision Tools. More 


or less conventional prac- 
gage blocks of 
types. Master sets 


tices use 


three 
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spection and maintenance of 


\ ray 


rare entirely automatic 


are used only for basic standards 
to the 
maker everv two vears for cali- 


and are returned gage 


bration (or replacement if any 
more than 0.000.010 


in. per in. in 


are found 


error). Inspection 
used to check tool crib 


supermicrometers, vernier height 


sets are 


gages, hand micrometers and 
the like. Tolerance on these 
gages is 0.000.025 in. per in 
Finally shop gave sets” are 


placed in both manutacturing 
and inspection departments and 
used for setting comparators 
sine plates and other measuring 
units requiring high accuracy 
0.000.050) in 


Their tolerance is 


per ilk 
Both 
gage sets are inspected on a 


Monochro 
matic light and optic al flats are 


and 


Inspection shop 


riodic schedule. 


hi used 
the 
hands indicate dimensional vari 
as small as 0.000.003) in 
2. Detail Tooling 


connection with 


master set interterence 
ations 


Inspec tors 


ure stationed in two Fairchild plants for in 


all 


tooling for 


manufacturing, such as lavout templets drill 
templets. milling and routing fixtures, hycdr 


press dies. drill jigs and lathe tools 


Ars 
Mac hrine 


Vor ( d 
Dube 


Castings 


This unit is operated by receiving inspection group 


- 
(7 
4 
| 
a 


» Assembly tools position and retain subas 


semblies in correct relation to one another 
while drilling, riveting or bolting. Data for in- 
itial acceptance of the tools are placed on the 
tool work order operation sheet. or design 
Should the assembly tool be re 


quired to produce an item which must be intet 


drawings 


changeable at attaching points, a tooling master 
1S adapted to position and inspect the locators 
for the critical points 

Continued use of such assembly tooling will 
cause wear and misalignment of hinge locators 
bushings or other positioning devices. To con 
therefore, a definite 


program assures that each tool is checked perl 


trol accuracy inspection 


odically. Regular Inspection “logs” are kept 


A further 


30 davs for loose putes 


on file by the chief tool Inspector 
check is made ever 
bushings ol clamps and other minor items 
connected with the assembly tools 

Parts fabrication inspection starts when rev 
material is issued to the shop. Particular em 
until 


as well as on those in 


phasis is placed on all “trouble items 


corrections are made 
volving large quantities of parts on which di 
mensions are controlled by the operator 

Spec ific functions of the parts fabrication in 
spection division are settled on three groups 
sheet metal, machine shop and processing. The 
first two are fairly obvious. Processing includes 
inspection after heat treating, aging. anodizing 
plating passivation and Cleaning ot COMPO 


nents. Spee ial clearance 
stamps release all parts to 
assembly hig 
it might be 


pointed out that effective 


In passing 


quality control and 
tion have combined to re- 
duce monthly scrap loss on 
detail parts manufacture to 
0.6% of the total number of 
pleces produced a CoM 
fortingly low figure 

Assembly Inspection— 
The main assembly pliant 
is divided into areas. each 
under constant surveil 
lance of qualified 
tion groups supervised at 
the foreman level. In gen- 
eral, these areas cover sub 
assembly and = majer as 
sembly divisions. electrical 
installations, and final as 
sembly stations 


An indication ot the et 


for Measuring 


Inspector Investigates Squawks 


fectiveness of quality control in the assembly 
handled The 


inspector has the responsibility for finding cis 


plant is the was squawks are 
crepancies in work in process he has the addi 
tional task of initiating action to eliminate on 
reduce then 
child O« 


frequeney. “Squawks” (as Fai 
men call complaints resulting from 
workmanship are eliminated the 
close coordination of inspection and produc 
tion supers isors Other squawks requiring en 
changes in 


gineering action. tooling changes 


material on equipment, are handled through 
reque sts for investigation and correction to 
the shop liaison section of tool engineering 
Returning briefly to the stall organization 
of OF it was mentioned previously that sta 
tistical analvsis is one phrase Statistical quality 
control methods are used wherever they will 
increase over-all efficiency without endanget 


Application of N and 


chart controls is limited in a plant produ mig 


ing quality standards 


only Corie complete hine pel shift ause of 
the relatively small qu irititiess 


nted for imspection at one tine 


of identical parts 


QC AND STARK PERSONNE 


Another statl 
monthly re ports of what is called an approved 


Representativ of the Au 


function participation 


rating Comittee 


Tnstriume nf Developed hy hairchild In pection 
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PAL 


Final 


subasse mhlic 


Fig. 9 
and feed 


ad 


airplane 


Force quality control branch and the Fairchild 
works managers office also serve on the three 


all 


phases of the operations of about 15) major 


man committee which carefully reviews 
production departments as regards the amount 
of serap generated, amount of rework, whether 
at 


titudes, departmental housekeeping and similar 


schedules are being maintained, worker 


factors, Full reports are made every month and 


must be validated by department supervisors, 


Finally the supervision of the department 


making the best showing is suitably rewarded 


with a dinner, entertainment or outing, while 
the unit with the poorest showing gets the 
“clirts pig sign. Sullice to sav. such a dubious 
distinction demands immediate corrective ac 
tion on the part of the staff. 

Quality control is a never-ending job. Closer 
PAGE 
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Asse mbly Line 


wn 


on 


the 
ithe 
landing 


C-119 


side as 


Parts 
thee 


real 


for 
from 


its 


own 


tolerances. new methods of manufacture, new 
materials and improved equipment require con 
stant surveillance and study. The goal is the 
elimination of human error as far as possible 
and an approach to LOO inspection by making 
both ot 


the “tools” which quality control pro 


SUPePrVISOFS and workmen COMSCIOUS 
cedures offer them 

The problem is accentuated by the fact that 
airplanes are constantly becoming more intr 
cate—more  claborate instrumentation, more 
complex electrical and electronic installations 
more robot controls More power! more speed 
more maneuverability. To build them without 
extravagant costs and with certainty of fun 
tioning calls for a high degree of thoroughness 
and devotion to the job on the part of manu 


facturing, assembly and inspection crews 
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Industrial Use Radioactive 


on Radioactive Lsotopes of 
* American Society for Testing Materials 
held a In Conjunction with 
Atlantic City 
What makes this meeting of particular interest 
beliet expressed that the 


Radioactivity im 


the annual Society meeting at 


to industry the 
there th 
Work 

Phe all-day 
morning ce oted to technical papers and an 
afternoon to demonstrations. Chairman S. 
Eaton of Arthur Little. 


clive rsified prog Covering Sone ot 


S\ 
will be important 


meeting was divided into a 


arranged a 


the important applications of radio-isotopes 
Subjects ranged trom properties. uses design 
and instrumentation to management proble Ts 
organized by J. 1 
Kuranz. of Nuclear Instrument and Chemical 


Corp... was designed to demonstrate instruments 


ittermoom session 


and techniques having wick application in in 
dustry. The demonstrations included absorption 
and back scatter beta 


hvdrogen-carbon ratio analyzes and labe led 


gages. radiography 
compounds for tracer work. This was supplh 
mented by an exhibit of representative instru 
ments and complete equipment for radio-iso 
tope work 

Iwo interesting cyuie stions were brought out 
in the discussion of the paper on “Applications 
1D. Calkins of 
Battelle Memorial Institute. One question dealt 


with the use of activated oils or fuels containing 


and Uses of Radio Isotope s by ( 


combustion 
studies. Mir. Calkins said that a suitable radio 


active Isotope at vanadium could only be ob 


vanadium in order to tacilitate 


tained at present by cevelotron bombardment 
There was some hint that the Van de Graatl 
High Voltage 


Laboratories may also be a source of active 


machine at the Engineering 


vanadium 
The second 


Calkins paper started ont with some questions 


interesting comment on Mi 


about suitable methods for making steel con 


taining radioactive ¢ and expanded to im 


mechanisms tor studying complex cas 


bides by selective tagging. The discussion 


covered problems incidental to steelmaking 


processes where radioactive tracers are used 


Efhicient utilization of radio isotopes in in 
dustrial studies is important from two points of 
view, namely the data which can be collected 
ind the industrial hazard. Both these factors 
were extensively treated by G. G. Mianov and 
QO. M. Bizzell in “Design of Radio-lsotope Lab 
oratories and Donald Smithes presentation 
on Training Personnel in Radio Isotope Pech 
niques . Some Comment was made that a mum 
ber of competent firms and me thi 
field offer services as consultants 

William b.. Davidson. director of the office of 
industrial development of the US 
Energy Commission. in Management Problem 
Utilization by 
pointed out that any firm entering 


into a contract with the for rachio-ise 


he sulting From Radio- Isotope 


topes must abide by certain rules and restric 


tions. Close Inspection ol the contracts fine 
print does not show anv unusual restriction 
bat the 
know that a contracting ES fully aware 
of its liabilities 


\n mteresting obser 


Commission likes 


ition was made by Dy 
Davidson on the amount of this material actu 
ally getting into industry. The statistics 
quote the actual mumber of Shipments of ise 
topes made from Oak Ridus friclustry makes a 
Medici 


ipplic ition 


poor showing compared to 
Biology. In 1955. the for isotope 
uses in industry so far accounted tor but one 
halt of one percent of the total rece ived by the 
isotope s division 

Iwo other observations were made by him 
which should interest top technical executive 
sure that tre quent and ye riodic checks and ade 
cqinate records about the health of those hand 
ling radioactive materials are ke pt permanently 
These records should be retained for at 


Although 


present rules tor radiation tolerance are based 


on file 
least LO vear longer would be sates 
the best medical evidence there Is ne 
assurance that long-time effects of radiation 
real or fancied, might be the basis for a law suit 
David 
son dealt with the vreat number of pate nit appli 


The other observations made by Dr 


cations on industrial uses and technica ot 


By DON M. McCUTCHEON, Consultant in Engineering-Physics 
Chairman, A.S.1.M. Committee £-10 on Radioactive Isotopes, Madina Beach, Flo. 
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Isotopes in Industry 


isotopes. The question is, “Does the issuance of 
a patent necessarily restrict others from using 
this idea as long as it is used on the research and 
development level?” Many engineers believe 
that patent restrictions apply only where it can 
be shown that a profit was obtained. This idea 
is incorrect. Management would do well to 
check with their legal representatives if pat 
ented processes are involved 

\pplication ol 
Radioactive Techniques to Work” was 


essentially survey 


Elliott's paper on 


made by John Kuranz 
Isotopic dilution techniques upied — the 
largest portion of Mr. Elliott's « \pansion of this 
theme. and it appears from comments heard at 
this meeting, that such techniques will probably 
occupy Committee E-10's early attention, The 
basic tee iS remarkably simple ‘| he mere 
addition of a small amount of radioactive iso 
tope to a mixture contaming nonactive clements 
will permit innumerable data-collecting 
schemes to be followed 

One of the more interesting variations of 
isotopic dilution is known by the formidable 
title “chromatographic autoradiography’. The 
procedure allows quantitative evaluation in 
complex organic separations where the noniso 
topic chromatogram provided only qualitative 
information. The opposite extreme in’ termi- 
nology involves a variation described as “popu- 
lar mechanics” wherewith one can carry out a 
very simple analysis with low-cost) or even 
improvized equipment and still obtain highly 
accurate analytical results 

One other interesting analytical scheme was 
described as a variation on the neutron activa 
tion method, and borrows a trick used by early 
spectrographers to obtain results of higher 
precision. It takes advantage of the wide varia- 
tion in neutron absorption among the elements. 
Some trace elements present only in parts per 
the only 
requirement being that the trace element have 


billion can be accurately analwzed 


a considerably larger cross section for neutron 
absorption than the major elements have. Such 
work can only be done in a reactor whose neu 
tron flux is known quite accurately, Recently it 
has been discovered that the best way to do this 
is to expose the unknown simultaneously with 
an artificially prepared reterence standard 
Tracer techniques are being used more and 
more widely in industry. Applications discussed 
by Mr. Elliott included the use of C!* in petro 
leum fractionating columns; addition of tracet 


elements to closed svstems such as petroleum 
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refining to evaluate 


performance, activating 
metals for wear studies; and simple tagging of 
batches merely for identification 

One of the most interesting demonstrations 
was provided by R. B. Jacobs of Standard Oil 
Co. of Indiana, assisted by H. M. Sullivan of 
the Central Scientific Co. The device is known 
as a “beta-ray hydrogen-carbon ratio analyzer 
Dr. Jacobs pointed out that the three most im- 
portant and basic factors in the study of petro- 
leum are the chemical structure, the molecular 
weight, and the carbon-hydrogen ratio. The 
latter is difficult to determine by cumbersome 
and lengthy combustion methods. Newer petro 
leum refining techniques are aimed at the 
re-forming or hydrotorming process, where a 
reduction of the hydrogen-carbon ratio is im- 
portant to improve the anti-knock properties 
Fast and accurate methods are necessary to 
measure this H-C ratio. The combustion method 
requires 4 hr. for 5% accuracy; the new analyzer 
gives the C-H ratio in 5 min. to an accuracy 
of —§ 0.002% of the hydrogen. 

J. Pennock of Tracerlab, [nc 


the beta-ray absorption and back-scattet types 


demonstrated 


of thickness gages. It was apparent: from his 
remarks and trom lise ussion from the audience 
that manufacturers of such gages are aware of 
the different requirements of production-line 
installation from the more familiar laboratory 
instruments. There was no indication trom Mr, 
that serious com- 
petition will be offered by the beta-ray 


the X-ray 


isotope gage, using favorable strontium"’ as 


Pennock’s remarks, however 
gage to 


gage in the metal industry. The 


a source, is best suited for lightweight materials 
such as linoleum, paper and plastics. or for 
very thin metal foils 

Radiography with radio-isotopes is becoming 
OConnor of the Naval 


Uave 


quite common, D. | 


Research Laboratory a comprehensive 


review of the best techniques Particularly 
valuable to prospective users is his technique 
of using sensitivity standards, whereby physical 
factors are varied so as to maintain a standard 
sensitivity-density combination on the film. 
This procedure derives the most economical 
exposures; film interpretation is also much 
easier, since uniform sensitivity is maintained. 

This review is intended only to give a brief 
report on what was considered by many experts 
as ®& most successtul svinposium on industrial 
utilization of radio-isotope techniques. The 
adoption of a working committee by the 
A.S.T.M. should do much to stimulate the prac- 
tical applications of a useful tool, already 


widely utilized by scientific researchers. 6 
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Packed in Bags and Shipped on Pallets 
bach bag held. 25 


dium. so addition= can be made without 
weighing. Bags prevent contamination and ¥e 
ine shipped on pallet< for easy and ceo LOT 


il h 


Ih. of contained sana 


25 LB. CONTAINED 
VANADIUM 


| cor 


YORK 


..-FOR ADDITIONS OF VANADIUM 


ou-can handle additions of vanadium convententhy and dium. Pallets can be conveniently unloaded and han 


with ferro, anadium packed dled im your by lift truck of overhead crane 


in bags Handling cost. are reduced and inventory-tlaking is 


Check th wivanta sunplified. And you dont have to return the pallets 


@ Convenient Pockaging—The allor is packed in strong High-Quality Material for Every Need) 


five-ply piper bags, These bags have a wide blue band 
oraded. correct] ized. and physically clean It is fur 
is Well as blue edees and tv 
nished on feur grades 
positive identification. The bags prevent contaminatios 


and lude 


iny chance of mix up with other alloy 


Vo ll eighing Rach bag (25 Ih. of contained vana Vanadium 


dius can be added without we ivhing 


Handling Costs Redus ed 
able at no extra charge. Each pallet holds about $000 pen He 
Ib. of ferrovanadium 2.200 Ih. of contained 


Pallet shipments are avail 


Vana 


Immediate Delivery Vanadium is readily availabl Engineering Service Our -tafl of experienced meta 


and can frequently be used in engineering steels to re 


lurgical engineers is always ready to furnish technical 


place part, if not all. of certain scarcer alloys. issistanece in the use of vanadium. Phone. wire. or writ 


meof offices for additional information 


ELECTRO 


A Division of Un Sarbide and Carbon Corporati 
30 East 42nd Street New York 17. N. Y 


TRADE MARK 


Ferro-Alloys and Metals 
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Fable 1—Comparative Analyses 


Correspondence 


Migration of Cr and C 
in a Weld in Type 502 


Minwatker, Wis 
D WING a recent visit of HL G. Geerlings of 
Roval Dutch Shell Petroleum ot 
Amsterdam. Holland 
64 Cr (Mo) 
which had been heated at 
for 1LO.000 


exhibits 


he 


Sul sample ot 
steel welded with 25-20 Cr-Ni 
1290 | 
this joint 


electrode 
As shown by Fig. 1] 


some peculiarities which will be of 


interest to those who have 


placed 
materials American refiners equipment 


CGeerlings told us that the abnormalities were 


not evident when the sample was examined 
after a 5000-hi eXposure 
Vickers hardness traverses indo micro 


show. five stock to weld 
1. The 4 to 60 Cr steel stock: grains well poly 
grain size No. S 
(hard 
surface oxidized intergranularly about O.004 in 
deep. Vickers hardness 117 to 126 

Deearburized zone (A of Fig. 2) to 
0.350 in. thick three 


large grains with some smaller ones at the edge 


gonized some angi 


lar vray inelusions refractory oxides ) 


consisting of two on very 


appearing dark in Fig. 1 because of its high 


reflectivity. Vicker hardness LOT to TIS 


3. Narrow white zone at weld junction (B of 
hig. 2) where chromium diffused from high 


chromium weld to the 4 to 6% Cr steel stock 

1. Somewhat darker ete hing lave along weld 
of Fig. 2 
fused from 4 to 60 Cr steel stock into the 25-20 


Vickers hardness 266 


junction (4 where carbon has dif 


weld 


of Weld and Stock 


5. Colummnar grained 25-20) ce posit with 
phase along subgrain boundaries thie 


Vic ke rs SS 


said the 


bottom weld 203 to 
216 
test was 190 to 195 

Neither stock nor weld electrode was stabili 


titan 


petsse 


Ceerlings hardness prior to 


ived—that is neither coluumbium not 


was detected by the spectrographi¢ analysis 
detail is Table 


wherein the first two columns re present anal 


Chemistry in shown in 
vses of original stock and weld furnished by Di 


Geerlings, and the others are spectrograph 


It would bye 


other 


Interesting and valuable to hea 


from metallurgists who may ha 


been able to Similar we lds after long 


Cr Steel Welded 


Fig. 1 
With 
one, narrow white 
darker etching lane ! 


tion, and columnar-crained 


Sample of 4106 
klectrode bine 


fer tock 


I5 ones are 
decarburi 
one at weld junction 
weld pliner 


a5 


dlong 


service at high temperature sample we 
have Is not large enough to make anv tests for 
mechanical properties other than hardness. but 
we would « \pect considerable brittleness in thi 
COAESC vrained decarburize ike it 
that a 25-20 weld 
which has been carburized can be very britth 


Continued on p. 110 


hats been oul expertence 


oat tenston test 


iv 2-Weld Junction Showing \ Decar 


hburized Zone in 4 to 69 Cr Steel Stock B 

Where Cr Has Diffused 
25-20 Cr-Ni Weld With 
Stock 


Hich Chromitm Zon 
Inio Stock, and 


High Carbon Diffused From the 37 5X 


Wert ANAtysis SPECTROGRAPH 
Drcann 
STock STOCK 


0.11% 
0.39 OAS’, 1.45 
0.25 0.42 0.36 0.36 0.26 
9 24.1 24.7 
ISS 19.5 
0.17 Prace 
O70 O59 Trace 


Trace 


Pri 


a B 
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orrosion-resistant 


omers have found that PSC heat and ¢ 
er 50°:. Take for example a company which had 
standard 1. P.S. 216" wall thickness, 
sure and erosion were low, but temperature 
e. They installed psc 


itions were constantly troublesom 
| 16" section but of a metal analysis 
g in metal int 


Some cust 
tubing has cut their costs Ov 
been using 3'' tubing © 
an application where pres 


cond 
his case was over 


this was very substantial. 
e lower fabricating © 


In th 
d to 


nd material require 
ent saving is 


and corrosion 
tubing of only 16 gauge 
r troubles. The savin 


suited to solve thei 
7\' At the cost of alloy steels, 
But this customer saved two other ways also: 
of light gauges: And in the less labor 4 
-astall PSC light-weight welded alloy tubing. The replacem 
impressive: Specializing in precision fabri- 
cation of complex tubing assemblies, PSC furn- 
ishes tubes for all types of radiant furnaces, and 
for furnace externals such as vent stacks for ex- 
Fabricated in any diameter 


hausting fumes. 
y alloy. 


up to 60" and in an 
g CATALOG 52 


ost 


™ 


sud jos HEAT 


RE 
. PSC light-weight welded allay 


tubing facili 
itates 
problems in TT 


n ustrial quipment oO eat an orrosion esist nt I 7? ) et A 


SEPTENMBE 


OFFICES 


_ tubing for temper- 
n Wa | | 
ith PSC 
tion | 
Tubing of spe- 
sive alloys. : 
rus PRESSED STEE 
PACs 


Stainless Steel Plate 
ang .. chape 


you save at 


G. 0. CARLSON, INC. 


anvthing is a tall order today. However. at G. O. 
Carlson. Ine. there's a saving that goes like this... “we 
make it easy for our customers to do business with us.” 
This means that Carlson customers save time. save effort. 
save moneys. How First. through Carlson experience — ears 
of experience in handling staimless steels exclusively. Phen, 
Carlson specialists know how to make the most out of every 
pound of matertal and ase Carlson's special equip 
ment for cutting stainless steel to shape. \nd finally. custom: 
ers pay only for what they want—and nothing else! 

The segment of a tank head dlustrated ts typical. Made of 1 

thick, Type 302 stainless: steel. the head blank measures 210" 

in diameter and weighs approximately 9900 pounds, So accurately 

was this segment produced that no “truing up” of the abrasive cut 

edge was required prior to we lding two segments together. 
It is this wnique ability in handling difficult work that makes 
customers enthusiastic about the G.O} Carlson. Tne. sery tees. 
For your next job in stainless steel plate... let Carlson do it. 
Your inquiry will receive prompt attention, 


Stainless Steels Exclusively 


PLATES FORGINGS BARS ¢ SHEETS (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 
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Correspondence 


Continued from p. 108 
Ihe usual 4 to 6% Cr steel Py pe 
502) used in America has 0.10% max 
C rather than the 0.16% of Dr. Gee: 
ling’s sample. His also is unusual in 
that aluminum has been added pos 
sibly to reduce the air hardening 
tence ney, Pe rhaps this aluminum has 
had some effect on the carbon mi 
gration, as we would not expect any 
from Type 502 stainless at 1290° | 
M.A. Scnen. 
Director, Metallurgical Research 
A. O. Smith ¢ orp 


Critical Points Unaffected 
by Magnetic Field 


STILLWATER, OKLA 
Phe phenomenon, long known 
that iron and low-carbon steels Jose 
their permanent magnetism without 
‘ hange in crystalline structure at the 
so-called Curie point, 14201] 
has been used by heat 
treaters as a rough means of deter 
mining the quenching te mperature 
and by scientists as a conditioner of 
their theories of the nature of mag 
netism. Some experimenters have 
worked on the theory that the Curie 
pont and perhaps the A, and A 
critical — te mperatures or even the 
hardness of quien hed higher carbon 
steels might be changed it the 
heating were done while the metal 
Was in an intense magnetic field 
We have investigated this last 
point in the Oklahoma Agricultural 
and Mechanical Colle ge in some test 
equipment Wherein ao round 
could be heated or cooled at a uni 
form and slow rate while its end 
were held by the poles of a large 
horseshoe electric macnet Phin 
temperatures and applic d magnet 
field (its strength and its direction 
were under close control Some 200 
experiments were made on 1020 and 
1050) steel specimens wherein the 
hie iting ind cooling curves were 
compared with curves simultane 
ously recorded for a saddle of pure 
nickel resting on the test prece We 
found no evidence that the te mper 
ature of the critical points of the 
steels was influenced by the presence 
or absence of a magnetic field 
B. M. 
Assoc. Prot. of Mech. Engineerit 
Oklahom M Colleu 
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Annecling furnace manufactured by 
AMERICAN GAS FURNACE COMPANY, 
ELIZABETH, NEW JERSEY 


anneal them all in one 
versatile GAS furnace 


1. decrease production costs 


rease 
2. maintain more rigid tolerances 


Annealing ts only one of the many heat treating operations 
in which the high process ethcieney of GAS is a matter 
of complete record 

Consider, for example, the versatility and advantages 
of GAS as demonstrated by C. B. Kaupp & Sons of 
Maplewood, New Jersey. In one single annealing furnace, 
using automatically controlled temperatures ranging from 
750° to this fabricator of sctentife instrument 


cases performs the following annealing operations 


Metal Temperatures— F Time—Minutes 


Aluminum 750-1000 5 to 20 
Brass & Copper 1200 20 
Inconel, Monel, Stainless 1800-2000 20-30 


* 015 to .125 thickness 


MORE AND MORE 


FOR INDUSTRIAL PROCESSING 


Results obtamed more than pustihed the 


cost of the equipment and 


( lose role Paneces 
mstrument Case 


ny prac tice 


You, foo, Can pet sumulat 


for processimy 


Vou tise 


Cons ult 


AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 


your Gras OMpPany 


SEPTEMBER 


and longet dic lite 


ulted 


and better finish on 


ult 


Why 


the 


be produ tionect 


Inconel 
1953 ‘ 


J. Roy Gordon 


J. Roy Gonpon @ was recently 
elected vice-president and general 
manager of Canadian operations ot 
the International Nickel Co ol 
Canada, Ltd. He graduated from 
Queens University in’ 1920 with a 
B.S. in chemistry, and was associated 
from 1920 to 1929 with M. | 
OBrien, Ltd.. as a research metal 
lurgist. From 1929 to 1936 he was 
vith the Ontario Research Founda 
tion at Toronto, later serving as it 
ossistaunt director of metallurgy. The 
joined Inco im and was ap 
pomted director of the research ce 
pertinent established that vear at 
Copper ¢ litt, Ont. Gordon was 
mide assistant to the vice-president 
and technical assistant to the 
Vice president in 1946. In 1945 and 
lO44d he was designated a member of 
the Ontario Mining 
Cordon is a director of the Ontario 
Mining Association, and served a 
pre sident im T949-1950, He as 
member of the Canadian 
of Mining and Metallurgy, the Amer 
ican Tostitute of Mining and Metal 
hirgical Kngineers and the Chemical 
of Canada. He was the 
recipient of the LOAS Medal of the 
Canadian Institute of Mining and 
Metallurgy “tor his contributions to 
process metallurgy in the sre lting 
md refining of nickel, and inprove 


ments ino metallurgical nickel 


CONETY 


VTE EAL. PROGRESS 


William J. Priestley 


honored recently 
Lehioeh 
award conferred 
achievements in ferrou 
great chemical and metal 


largical COTpPOrations and in ippre 


idvancement of 


United States dur 


metallurgist to 
tro Metallurgi 


Vice presict nt of Union Carbick 


vith 


steel 


of 


Ving contribute al oft 


was elected 
Metallurgical 


a 
il 


Horace H. Lester @ was extended 
the most signal honor of the Ameri 
can Society for Testing Materials 
when at the annual meeting of the 
Society he was elected to honorary 
membership. Dr. Lester is principal 
phiv sic ist at the Watertown (Miss 
Arsenal Among the ten long-time 
members of the Society receiving 
Awards of Merit for their outstand 
mie’ service particularh alony tech 
nical lines in the comunittees vere 
J. T. MacKenzie technical dire 
tor of the American Cast 
Co., Birmingham, Ala.; R. E. Peter- 
son &. manager of the mechanics 
division of the Westinghouse Re 
earch Laboratories of Westinghouse 
Mlectric orp East Pittsburgh. Pa 
ind Jerome Strauss who is vice 
president of Vanadium Corp. of 
America, New York. C. H. Fellows 
@. director of the engineering labo 
ratory and research department ot 
Detroit Edison Co., is the new vice 
president of the Society. T. F. Olt @ 
director of research laboratories at 
Steel Corp Middletown 


Ohio. wa elected to the board of 


G. A. Baker &. vice-president of 
the Duriron Davton. Ohio 
elected president of the Alloy Cust 
ing bostitute at its annual meeting 
held recently at Hot Springs, Va 
president t the Duralloy Co. Scott 
dale, Pa. Elected to the office of 
vice-president is ©. K. Lockwood 
Vice president of the tainles 
steel and allovs division of Shawini 
ran Chemicals, Ltd... \bontreal. A. 
Schoefer Mineola, N.Y... was re 
elected executive vice president incl 
treasurer, K. E. Fitz @. of the Bab 

ch & Co., Barberton, Ohio 
Thomas Rutherford of thi 
Midvale Co Nicetown, Philadel 
phia were mamed as new member 


of the Urestitute hoard of director 


H. L. Ingram, Jr. & has been 


intedi manager of the technical ce 
velopment department of thy \n 
Reduction Sale Cao New York 
division of Air Reduction ¢ In 
Mir. Ings ith 
company for IS ve } ine bee 
vit! the ipplied eneimeering ch mart 


ment for five veuars five vit! 


a 
} *y 
5 
te? 
president and director of —~ 
( ubice incl ( ( orp 
cation ol hiss i 
time, of his sub ( 1 his 
unple to the thre 
veltare ind enhancement of the 
prestige of his mates Mii 
Priestley was graduated from Le 
high University with the degree of § 
mechanical engineer in 
distinguished service in the stecl in- 
dustiv 
ing Word War atthe 
Armor Plant in Charleston, W.Va 
lie the orporation 1923 
president otf | lectro 
Co. in Mere Priesth ‘ | 
Carbon Corp. 1945 md was 
elected to the board of directors of the gas sales department and eight 
— the Corporation in vears as special representative 
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REVERE MILL TECHNIQUES 

anlary 


Shown here are a few of the more than a thousand of American 
Sanitary plumbing goods made largely of Revere brass plumbers’ 
tube. This tube is made by special techniques developed by the 
Revere Mills to assure easy fabrication into plumbers’ items. 


Almost every home in this great country of ours has 
plumbing. Most people never give a second thought to 
traps and bends and elbows, sink strainers, flanges and 
so on. But both Revere and American Sanitary Manufac- 
turing Co., Abingdon, Ilinois, think a lot about them. 
American Sanitary makes over a thousand such items for 
plumbing, and buys a great deal of Revere brass plumbers’ 
tube, also hexagonal O.D., round 1.D. heavy wall leaded 
brass tube for easy machining into fittings. The point 
about this long association between Revere and American 
Sanitary is that Revere uses special mill techniques to 
produce brass plumbers’ tube. These techniques make it 
possible for American Sanitary to produce the bends, 
often at 180°, without cracking, without marring the 
finish. Thus nickel or chromium plating can be carried 
out successfully, and beautiful parts produced, the parts 
that householders admire, and which add to the value of 
both new and older houses. Thus, behind even the most 
taken-for-granted articles there is usually a lot of special 
skill and know-how....If you would like to benefit 
from the capabilities of the Revere Mills, and of the 
Revere Technical Advisory Service, get in touch with the 
nearest Revere Sales Office. See your telephone directory, 
or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, U1; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Prencipal Cities, Distributors Everywhere 


SEE REVERE'S ‘MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Personals 


Jacob P. Schmidt @ and James 
EK. Koss @ have 


pte d posit 


Monarch Steel Co 


Myron DeHollander @ 
superintendent of General Electr 


Co. foundries and pattern shop at 


recentlhs appointed manager of s 


for foundry products it the Schenec 


Harry W. Roberts, Jr. @ is now 
emploved as a materials engineer in 
the aeronautical division of Minne 
polis Hone Vwe 


Minne apolis 


Regulator ( 


S. Sarkar i) formerly senior met 
ilurgist of the Metal ¢ orp of India 
Ltd Manbhum-Bihar. India, has 
been promoted to assistant factor 


rintendent 


Donald F. North & lias accepted 
position as rese uch engineer for 
Jones & Laughlin Steel Corp Ih 


Pittsburgh 


the research and metallurgical ce 
partments of Heppenstall Co., Pitts 


burgh. Mr. Fuller recently retired 


where he 


ORDINARY TUNGSTEN 
ELECTRODE AFTER 
4 HOURS OPERATION. 


An exclusive Sylvania development 


Zirtung is an amazingly improved tung 
sten-zirconium alloy 
sively by Svlvania for inert gas electric 
are welding. Operates in the same cur 
rent ranges as thoriated tungsten. Con 
tains no radio-active material. Great tor 
mild steels, aluminum and magnesium 
Order from vour nearest Sylvania Weld 


develope d Xe lu 


ZIRTUNG all 


er 


3'2"’ ZIRTUNG ELECTRODE 
AFTER 4 HOURS 
ON SAME JOB. 


Far outlasts ordinary tungsten electrodes! 


The photo tells the story! The ordinary 
tungsten rod lost 
ZIRTUNG, on the same job in the same 


time, lost only 


ing Distributor. He also handles Sylvania 
pure tunesten and thoriated tungsten 
electrodes. For further imtormation ad 
dress: Svlvania Electric Products Ine 

Dept. ST- 6109, 1740 Broadway. New 
York 19, N. Y. 


Why Zirtung saves time and money 


. Greatly reduced electrode consumption 


. Far less contamination from material 


being welded 


. Self cleans contamination without loss 


of electrode 
Greater arc stability 


Zirtung stands out 


because it stands up! 


LIGHTING + RADIO - 


ELECTRONICS TELEVISION 


wer Bidg tre 


Division of the 


cngmecring 


lruman S. Fuller who served 


president of the American Society 


for Testing Materials in 1951-1952 


has been appointed consultant for 


itter 42 vears’ service for the Gener 
il Electric Co. at Schenectady, hav 


ne started with that company 


1911 as a metallurgist in’ the re 


earch Jaboratorv. In 193S he was 


transterred to the works laboratory 


served successively 


engineer of materials, assistant engi 


nee incl Mi | uller 


hairman of the Institute of Metals 


American Tnstitute 


of Mining and Metallurgical Engi 
neers in 1933. and is also a member 


of the British Institute of Metals 


Jay E. Barrett IS THOW mploy ed 


by the Aluminum Co. of America in 
Edgewater, No after graduating 
from Lafavette College, Easton, Pa 
with a B.S. degree in metallurgical 


R. K. Paddock @ has been trans 
ferred by the Dow Chemical Co 
from their Midland (Mich opera 
tions to the new magnesium wrought 
products plant being erected at Mad 
ison, HL. as division leader in charge 
4 melting and casting magnesium 
products the technical depart 


ment 


Orville L. Esperance & has been 
transferred from Cockshutt) Farn 
Equipment, Ltd. Brantford, Ont 
as metallurgist, to Cockshutt) An 
craft, Ltd 


promotion to chief metallurgist 


Rentrew, Ont.. with a 


Don A. Lawless &. a specialist of 
25 vears’ experience with light met 
als, has joined Sam Tour & Co 
Inc.. New York, as assistant director 
of the metallurgical department 
Prior to jomng the consulting firm 
Mir. Lawless was emploved it the 
Kaiser Aluminum and 


Corp Oakland, Calif 


Chemical 


Donald Williams @ and J. D. 
Hanawalt @ were appointed vice 
presidents of the Dow Chemical Co 
Midland Mich Williams hats 
heen director of sales for the Com 
pany since 1949. and Dr. Hanawalt 


has been manager of the magnesium 


department since 1946 
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PRODUCT— 
Automotive heater shut-off valve 


MATERIAL— 
Aluminum alloy 


EQUIPMENT — 
160 kv x-ray machine 


What's the right 
X-ray film? 


KODAK A RIGHT FILM FOR EVERY PROBLEM 


Whatever Vour radiographic problem Vou ll 


types of industrial x-ray film. This choice provides 


FILM Y the means to check castings and welds effic ently, 
offers optimum results with varying alloys, thiek- 
, TYPE A ving alle 


Hesses and radiographic sources, 


Type A has high contrast and fine graininess with ade- 


quate speed for stud flight allows at low woltaue foo 


heavy part it termedimte and high 

A big production run was scheduled. So to check Used dit ' lead-foil serees 

casting me thods, pilot castings were radiographed to Type M provides maxiniun phate ensitivity, with 
direct exposure or lead-foil screens. Ht has « \tra-fine 


detect any recurring porosities. 


ind, though pood less than it is for 
For these CXPOsUres, the radiographer used 70 kv, light alloys at average kik oltages and for 


6 d wulti-million-volt work 
exposure at 36-in. tubs distances no lead int sor 
vee ovides the highest tilable speed 
sercens—and Kodak Industrial X-ray Film, Type A, Type Fyn ' peed a 
trast: when exposed vith 
Phis film is the first choice for « Xamination of lioht serecns. Has wide latitude with either x-ra 
alloys with short exposures at low voltages. It also or with lead ser 
has high contrast with fin and speed Type itrast with high speed. Designed 
for ra d x-ray work here highe t possibl peed 
enough to take full advantage of hich Is heeded at available Kilovoltage, without use of 
equipment in radiographiny thick or dense materials, tunystate screens. 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data on radiographic prinei- 


RABIOGR ples, practice, and technics. Profusels Hlustrated with 


photographs, colorful drawings, diagrams and charts. é 


Get a copy from your local x-ray deals r—price, $3, 


EASTMAN KODAK COMPANY 


X-ray Division - Rochester 4, N. Y. Kodalk 


TRADE MARK 


3 
Radi h 
a lograp y. e e another important function of photography 


R. E. Sheffer @, staff assistant to 
the general manager of the fabricat- 
ing division of 


Personals 


Aluminum Co. of 


H. H. Zollar @ has been made 
general manager of Shenango-Penn 


Mold Co.’s centrifugal castings divi 


America, Pittsburgh, since last Sep 
tember, is now manager of the com 
pany’s Chicago Works. Mr. Sheffer 
graduated from Purdue 


sion at Dover, Ohio. In his new 


University 


capacity, Mr. Zollar, formerly man in 1925, joining Alcoa that same 
ager of sales, is responsible for all vear. Two years later he became 
sales, plant operations, office man chief metallurgist at the Alcoa, 
agement and other company activi Tenn., Works. In 1943 he became 


ties on a local level. He started with 


the COM 97 


chiet metallurgist and technical su 
perintendent at New 


vears ago as it Kensington, 


machine shop clerk. and three vears later works manager 


A small recirculating box type furnace for heat treating aluminum and steel cast- 

ings. Accurate temperature controls, atmospheric burners, thick refractory lining 

and all the details that would go into a furnace many times this size, make this 
furnace a profitable investment for the industry it serves. 


JET puts the same high degree of engineering skill into 
the design for a small furnace as it does into a whopping 
big one. 

JET furnaces, big or little, are built to customers’ specifi- 
cations plus that extra quality of function and design 
which meets the Jet standard. 

JET trade mark on a custom-engineered, built-by-JET 


furnace means a furnace built for years of productive 
service. 


It's a good bet to see JET 


JET COMBUSTION, INC. 
INDUSTRIAL FURNACES * EQUIPMENT ENGINEERS 
7917 So. Exchange Avenue * Chicago 17, Illinois 
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W. E. Benninghoff @ has been 
elected vice-president of the Ohio 
Crankshaft Co., Cleveland, continu- 
ing as general manager of the com- 
pany’s Tocco Division. Mr. Ben- 
ninghoff was graduated from Case 
Institute of Technology in 1920 with 
a degree in electrical engineering. 
Until 1935 he was associated with 
the Cleveland Electric 
Co. and in that vear moved on to 
the Ohio Crankshaft Co. Mr. Ben- 
ninghoff is a 25-year member of 

Metals, 
and served as chairman of the Cleve- 
land Chapter in 1932. 


IHuminating 


the American Society for 


John W. Holzwarth @ has been 
appointed sales manager, industrial 
products division, for Salem-Brosius, 
Inc., Pittsburgh. Mr. Holzwarth had 
served as sales engineer for the com- 
pany since joining the organization 
in 195). 


Wilton F. Melhorn @, formerly 
assistant professor of metallurgical 
engineering at the University of Cin 
cinnati, is now employed as metal 
lurgist with Tube Turns, Inc. 


ville, Ky. 


Louis 


James F. Watson @ has recently 
graduated from the University of 
Michigan and is now with Dow 
Chemical Co., Midland, Mich., in 
the capacity ot researe h and de 
velopment engineer in the magne 


sium department. 


Louis Silverman @, formerly sen 
RCA Victor (a 
division of Radio ¢ orp. of America) 


ior metallurgist at 


at Harrison, N.J., is now employed 
by Chromatic Television Laboratory 
at Oakland, Calif., as design and 


development engineer. 


Arthur C. Willis @, formerly with 
Magnaflux Corp. in Dallas, Tex., is 
now research metallurgist with Tem 
co Aircraft Corp., also in Dallas 


Alvin E. Hope 8 has been ap 
pointed Detroit district sales man 
ager of Steel 
Corp., after having been associated 
with the Detroit office for 14 vears. 


Universal-¢ yelops 


R. B. Preston @ has been pro 


moted to supervisor of the chemical 


process division, covering the east 
central region, of the Detrex Corp., 
with headquarters in Cincinnati 


4 
| 
: 
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Polaroid’s “‘picture-in-a-minute” camera 
depends on BRASS 


Snap the shutter on the famed Polaroid 
Land camera and a minute later you 
can have the processed, finished print. 

When the Polaroid camera goes into 
action, a lot of precision-made brass 
parts go along with it. Each is of the 
composition, form, temper and finish 
most suitable for the purpose. Each 


contributes its share to a_ longer 
service life because of its durability, 
and its resistance to wear, fatigue and 
corrosion. 

Little wonder that so many instru- 
ment makers depend on Brass... with 
so much of it from the mills of The 
American Brass Company. 


THE AMERICAN BRASS COMPANY 
General Offices, Waterbury, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


MAKERS OF 


ANACONDA 


COPPER, BRASS & BRONZE 
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Personals 


| Austin Hiller has been ap Penn Nation 
pointed manager of product plan itomic energy 

‘ 
ning and marketing research of Gen I) Carbide & 


eral Electric Co., Fitchburg, Mass Co 

| 
Mir. Hiller’s new duties are to ana Carbon Corp 
lvze and forecast trends welding as extractive 


equipment plan new and improved tungsten and 


prod ts. as well as to schedule their Svivania 


) 
development production and mar Fowanda, Pa 


Electric 


Russell C. Nelson @ has resigned 


is mineral engineer at the Oak Ridge 


ial Laboratory 


installation operate d 
( he Trike als 


division of Union ¢ arbice and 


Carbon 


to accept 
metallurgist in 


chemical division 


dene A. V. Sevbolt @ has been trans 
M. E. Eaton @ is now engineer ferred by General Electric Co 

ing lecturer and head of the depart the Knolls Atomic Power Laboratory 

ment of engineering at the Univer tor the research laborators 

sity of Alabama located at Schenectad 


a position 


Products Irv 


from 


both 


\ 


and 


2 THIS SAMPLE 


STAINING RUSTING 


and di 


Eliminating 


DULLNESS 


may save you thousands of dollars annually 


ficult 


cleaning problems 


Here are three typical uses: 


PLATING — MAGIC DRY is a remarkable new product that 
helps eliminate rejects and increases production. In plating, 
MAGIC DRY is used in the rinse cycle in concentration of 1 -2 
ozs. for every 10 gallons of water 180° to 212°F. MAGIC DRY 
will eliminate plating stains and maintain the bright finish of 
the plated work. 

TUMBLING — Four ozs. of MAGIC DRY per gallon of water 
applied to tumbled parts at room temperature immediately 
after tumbling retains the bright finish of the tumbled parts 
and thereby prevents them from rusting or staining. 
CLEANING — When 1 oz. of MAGIC DRY is added to your 
alkali cleaner, vapor degreaser, or solvent cleaner, many 
dfficult cleaning problems become a matter of routine. 


HERE ARE 4 


additional, new, proven 
products that will in 
crease production and 
reduce costs! 
COMPOSITION D—Rust 
preventative, solvent, 
detergent, cleaner, ran- 
cidity retardent. 
MAGICLENE #2 — Rust 
preventative, rust re 
mover, cleaner and 
paint base. 
BLACK MAGIC SS 
Black finish for stain 
less steels, cast and 
malleable irons 
PIK-AIDE—Pickling ad- 
dition agent. 
Send for technical ~ 
bulletins and samples. 


Send for a sample of MAGIC DRY 


THE MITCHELL-BRADFORD 


2446R Main St. 
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and be convinced! 


CHEMICAL CO. 


Stratford, Conn. 


QUALITY PRODUCTS OF CHEMICAL RESEARCH Uh) 


j. P. Holt @ is now living in St 


been assigned the 
othce rt 
Basi Ke 


veland 


having 
managership of the new 


cently opened there by 
fractories, In of Cle Prior 
to joining Basic Ketractories in 1950 


Holt 


Sales 


us a engimeer, Mr was 
superintendent of melting at the 
Midvale Co. in Nicetown, Phila 


ce Iphia 

Carl E. Blass @ has assumed the 
position of plant manager at Talon 
In Woodland. N.« ifter 
as manager of planning for the same 


it Meadville Pa 


serving 


Dunston F. Bovd @ has accepted 
( mplovine nt as a metallurgic al engi 


neer with Phillips Chemical Co 


Pasadena Lex after graduating 
from the Colorado School of Mines 
He is at present taking a militar 
leave of absence to serve a tour of 
duty with the ¢ orps of Engineers 


at Ft. Belvoir, Va 


John G. Scherer @ is now with 
the Dow ¢ hemical Co. in the tech 
nical department it their Madison 


magnesium pl int after graduat 


in metallurgical 


ing from the University of 


with a B.S. degrees 


Joseph E. Parnell @, who centered 


the Army in 1952 with a commis 


ion as second lieutenant in the 


Ordnance Corps ind was stationed 


it Aberdeen Proving Ground HOw 


to Kurope 


on his | 


BF. Chojnoski is currenth 
stationed — at Picatinns Arsenal 
Dover, as assistant metallurgist 
in the ammunition engineering sec 


tion of the technical division of the 


Arms 


WwW alter F. Carter Se has been ap 


pointed assistant ge neral 
tendent of the 
of the 


Mir. Carter retains his duties as dire 


supe riti- 
Riverdale (HI 
Steel Co 


plant 


In addition 


tor of technical services for the com- 
pany jomed Acme Steel in 1935 
ind since then has served as super 

laborators 
chief metal 


sistant to the 


visor of the physic al 


metallurgist issistant 


lurgist: and works 


Stuart A. Smith @ was recenth 
ippointed district manager for Ohio 
by Firth Sterling, Ine Pittsburgh 


e 
y 
Z 
| 
Mogic Dry 
— 
q 


complete line of 
and 


Lindberg Engineering Company manufactures a complete line 
of industrial heat treating furnaces, industrial melting furnaces, 
laboratory equipment, and high frequency induction heating 
equipment. Lindberg Engineering Company, 

2448 West Hubbard Street, Chicago 1 2, Illinois. Write for details. 


FURNACES 


SEPTEMBER 1953, PAGE 119 


| 
b 
| y 
4 
| 
| 
a 
| 
LINDBERG 


At American Steel Foundries’ plant in 
Newark, New Jersey, inspection of 
heavy steel castings is made easy by 
Westinghouse Industrial X-ray equip- 


ment. Reason: extreme flexibility. 


] Thick or thin materials take less 


time to radiograph. Westinghouse 
Constant Potential high voltage 
generator produces more X-rays 
per KV and does it over the 
30-250 KV range. 


Less time required for positioning. 
Jib crane tubestand carries tube- 
head 6’ vertically above a mini- 
mum 33” target-floor distance and 
10’ horizontally while moving ap- 
proximately 270° around vertical 
column. Additional angulation 
built in. 


you CAN BE SURE...iF ITS 


estinghouse 


J-08264 


Westinghouse assures you the finest, 
most flexible X-ray tools for your 
inspection jobs plus a coast-to-coast 
staff of technical experts. Call your 
Westinghouse X-ray representative 
or write Westinghouse Electric Cor- 
poration, 2519 Wilkens Avenue, Bal- 


timore 3, Maryland. 


WESTINGHOUSE 
250 KV JIB 
CRANE UNIT 
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Personals 


Edward Kazuk @, who graduated 
from the University of Illinois with 
a B.S. degree in metallurgical engi 
neering, has accepted a position as 
research engineer with the Battelle 
Memorial Institute, Columbus, Ohio 


George E. Dieter, Jr. @, who re 
ceived a doctorate in science from 
Carnegie Institute of Technology in 
June, has been called to active duty 
with the Ordnance ¢ 


James C. Fulton &, who was tor 
merly a graduate student at Massa 
chusetts Institute ef Technology, is 
now research engineer with Alle 
gheny Ludlum Steel Corp., Water 
vliet, N.Y. 


J. Mocarski &, formerly with the 
Canadian General Electric Co., Ltd., 
Toronto, is now employed as tech 
nical engineer with Sheepbridge En 
gineering Co., Ltd., Guelph, Ont. 
In his new position, he is in charge 
of inspection, all laboratories, and 
the metallurgy department 


Michael J. Cusamano @ is now 
back at the Gary Steel Works, a 
S. Steel Corp., 
after a vear’s work at the corpora 


division of the U. 


tion's research laboratory at Kearny, 
N. J. His present duties are those 
of turn foreman in the physical and 
metallurgical laboratories of — the 


metallurgical division. 


Damiam V. Gullotti @, who grad 
uated from Columbia University this 
Stimimer, emploved as prin- 
cipal metallurgical engineer in’ the 
mechanical metallurgy division at 
Battelle Memorial Institute, Colum 
bus, Ohio. 


W. A. 
ploved as a sales and service engi- 
neer with the Crucible Steel Co. of 
America, Milwaukee, after having 


Peterson @ is now em 


worked in a similar capacity as well 
as a district manager for the Alle 
gheny Ludlum Steel Corp., Pitts 


burgh, for 12 vears. 


Otto F. Carl @, who has been 
district sales manager of Universal- 
Cv« lops Steel Corp. since the Chi 
cago office was opened in 1927, con- 
tinues his association with the com 


pany as spec ial representative 
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Lubrication Troubles 
Above 500°F? 


Try This! 


Use a ‘dag’ dispersion. At high temperatures it 
has conventional lubricating agents beat a mile. 
Why? Because at ordinary metalworking tem 
peratures it doesn't burn off, flake, or gum up 
It successfully battles oxidation at every tempera- 
ture up to 750°F. 


‘dag’ dispersions of graphite form microscopi- 

cally thin, dry lubricating films which fight fric- 

tion beyond the burning-points of most oils 

These dry films are unaffected by heat up to 750°F 
.. under some conditions up to 3000°F. 


For more details on metalworking applications 
write for Bulletin No. 426-10 J 


Dispersions of molybdenum disulfide 


partons carrier ‘ al equippe 


dispersing of 


Acheson Colloids Company, port wie 
dag 


also ACHESON COLLOIDS LIMITED, LONDON. ENGLAND 


Units of Achesos industries, inc 


ae 


INDEX OF ACP CHEMICALS FOR METAL 


PRESERVATION AND PAINT PROTECTION 


METAL OPERATION ACP CHEMICAL 
Cleaning “DEOXIDINE”’ 
< “DURIDINE”’ 
2 __] “ACP RIDOLINES AND RIDOSOLS” 
= Preparation for Painting “ALODINE”’ 
3 “URIDINE” 
< ‘DEOXIDINE’ 
Protection from Corrosion “ALODINE”’ 
z3 
= Cleaning “‘DURIDINE 
“ACP RIDOLINES AND RIDOSOLS 
QU [Corrosion Proofing 
x Paint Bonding ZINODINE’’ 
= qa Phosphate Coating, in Preparation for 
Painting LITHOFORM” 
52 Soldering Flux “FLOSOL” 
Chromate Coating, in Preparation for 
Painting “CROMODINE’ 
Cleaning “ACP RIDOLINES AND RIDOSOLS 
Cleaning for Painting DEOXIDINE”’ 
DURIDINE’ 
Coating with Copper “CUPRODINE 
Drawing and Extrusion GRANODRAW” 
Paint Bonding “CROMODINE’ 
“‘DURIDINE”’ 
“GRANODINE”’ 
“PERMADINE’ 
“THERMOIL-GRANODINE” 
[Paint Stripping CAUSTIC SODA AND SOLVENT NO. 3” 
a Phosphate Coating, in Preparation for 
Painting “DURIDINE”’ 
“GRANODINE”’ 
“PERMADINE” 
"“THERMOIL-GRANODINE” 
Phosphate Coating, to Protect Friction 
Surfaces “THERMOIL- GRANODINE”’ 
Pickling with Inhibited Acids RODINE” 
Rust Prevention for Unpainted Iron PEROLINE 
Rust Proofing PERMADINE 
Rust Removal-—Brush, Dip, or Spray DEOXIDINE” 
Soldering Flux FLOSOL’’ 


CHEMICALS 


ACP 


METAL 


PROGRESS 


PROCESSES 


AMERICAN CHEMICAL PAINT COMPANY 


GENERAL OFFICES: AMBLER, PENNSYLVANIA 
Detroit, Michigan 


PAGI 


Visit Our Display in 
Space 1104 
Main Exhibition Hall 
Cleveland 
Public Auditorinm 
at the 
National Metal Exposition 
23rd 


October 19th - 


Niles, Califotnia Windsor, Ontario 


Personals 


John P. Ogilvie & 


fessor of metallurgy at 


issochite pro 


MeGill Uni 


versity for the past three vears, and 
formerly assistant professor there 
has joined the stainless steel and 


alloys division of Shawinigan Chemi 
cal Ltd., in Montreal. He will be 
in direct charge of technical 


deve lopme nt through the 


sales 
study of 
new technique s and applications ot 
stainless steel and allovs Prior to 
McGill faculty in 1948 
Dr. Odgilvie spent two vears with 
the Bureau of Mines in 
Ottawa, and then spent three years 


at the 


joining the 


Canada 


University of California to 


obtain his Ph.D. degree in metal 
lurgy while acting as teaching 
assistant. He is also a member of 
the Canadian Institute of Mining 
ind) Metallurgy. 


Harry Majors, Jr. @ is returning 
to the Alabama as 
Colle ge of 
of absence 

with the 
California Research and Develop 
Calit 


University of 
research professor in th 
Mneineering after a leave 


whiie he was associated 


ment Co. Livermore 


Harry Stern formerly 


lurgist with the experimental foun 


dry of the National Bureau of Stand 


metal 


ards, has been transterred the 
metallography laboratory section: of 
the Naval Gun Factory. Washing 
ton, 14 in the same capacits 
Wm. Strickler @. graduate 
of the University of Michigan with 
B.S. degree in metallurgical engi 
ty TOW emplove 1 by the 
Dow Chemical Co. a produ tion 
engineer in the magnesium founds 
Bay Citv. Mich 


W. Theodore Highberger & has 


signed as departmental metallia 


Massillon 


gist at the Ohio) plant 
of the Republi Stee] ( orp to take 
a position metallurgi t) research 


the Naval 
Dahlgren, Va 


for Proving Ground at 


Charles K. 
treasurer of Edgcomb Steel 
Hillside, N.J elected 


vice president and treasurer of the 


Munn & 


the 


formerly 


( orp Was 


company at a spec ial meeting of the 


board of directors recently after hav 


ing been with the corporation for 


vears 


| 
Ji 
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How Signode Steel Strapping Co. tempers 
650 feet of steel strap every minute 


At the Signode plant in Sparrows Point, 
Md., turning out up to a thousand miles of 
steel strap daily calls for fast, efficient pro- 
duction line techniques. One highly impor- 
tant phase in the final processing is the 


tempering bath. Here, Signode called on 
Kemp Engineers to supply the 15 ton, gas- 
operated Immersion Melting Pot 
above 


shown 
Now steel strap is uniformly tem- 
pered at the rate of 650 feet per minute 


Kemp Offers More Advantages 
By installing Kemp Immersion Heating, 
Signode benefits in many ways. Unlike 
underfired pots, Kemp pots are not subject 
to periodic and expensive shutdowns. . 
won't crack or break. They operate con- 


tinuously at maximum heating efficiency 
with a substantial savings in fuel costs 
Offer a greater heating surface, faster heat 
recovery, lower dross formation, even lower 
room temperatures. At the same time, this 
Kemp unit enables Signode to eliminate 
costly temperature override and open flame 
fire hazards. 


Let Kemp Solve Your Problems 

These same advantages apply to all types 
of melting or heating operations. Whether 
you are engaged in tempering, annealing, 
descaling, coating, etc., you can rely on 
Kemp Immersion Heating. Why not find 
out how Kemp Engineers can help you, 
save you money? 


This 10 ton oval pot is typical of the 
many Kemp installa'ions now in 
use. Features Kemp Carburetor, 
part of all Kemp equipment, te 
deliver complete combustion 
without waste without 
tinkering. One-pipe alr and fuel 
feed reduces installation costs, 


A. 


For more complete focts and technical 
information, write for Bulletin IE 1] tox 
C. M. KEMP MFG.CO., 405 East Oliver 
St., Baltimore 2, Maryland 


IMMERSION MELTING POTS 


CARBURETORS 
ATMOSPHERE 


BURNERS 
& INERT 


FIRE CHECKS 
GAS GENERATORS 


ADSORPTIVE DRYERS + SINGEING EQUIPMENT 


case No .42 
Kemp Immersion Heating | 
| Gets TOP Results 
for Signode Steel “a 
strapping Company 
hE MP S| 
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V check the price 


WV check the analysis 


WV check the performance 


and you'll specify 
MUELLER BRASS CO. 


aluminum bronze 


check the price—lur-Srur, the Mueller Brass Co. 


series of aluminum bronze alloys, can be supplied at 


prices below those of similar alloys. Whether 


you buy Ter-Srur in rod shapes, forgings or 


screw machine products youll save money because 


these alloys are priced right, machine better and 


last longer. 


check the analysis—Tur-Srur alloys are a high 


copper base series containing from to 


aluminum and varying amoutits of iron, nickel and 


manganese, They do not contain zine and, there- 


fore, are not subject to dezincification. 


alloys are available in several grades with a 


chemical composition, suitable hardness and 


mechanical properties for many different applications 


check the alloys are light 


and strong—about 8¢/ lighter than cast bronze 


and almost as strong as steel. 


coefficient of friction as well as good bearing and 
mechanical properties. They not only retain 

these properties but resist oxidation at the high 
speeds and high temperatures of modern production 
equipment. They will withstand strong acid attack 
or the effects of brackish waters and are highly 


resistant to Corrosion. 


have a low 


These alloys can be hot-forged into relatively 


intricate shapes ... need little or no mac hining mae 


and the smooth, bright surfaces climinate 


costly finishing. 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 


For complete information, write 


today for our mew TUF.STUF 


Engineering Manual 
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Quality Control 
in Copper Refining * 


HE writer deals in some detail 

with the controls employed in 
melting and casting fire-refined cop- 
pel phosphorus-deoxidized copper, 
cadmium copper, tellurium copper, 
and silver-bearing copper. The selec- 
tion of raw materials and charge 
make up are considered in relation 
to the type of furnace and the metal 
or alloy to be produced. Contamina- 
tion from fuels, furnace launders, 
ladle linings and from charge mate- 
rials must be controlled. A detailed 
description of control methods em- 
ployed during fire-refining of copper 
in large oil-fired reverberatory fur- 
naces, and_ its subsequent casting 
into horizontal wire bars, serves to 
illustrate the various problems 

In the production of vertically cast 
billets and rolling slabs, pouring 
speed, funnel shape and size, oxy- 
gen content, mold temperature and 
size, all affect the quality of the 
final casting. Even from this brief 
summary it will be seen that the 
production of high-quality copper 
wire bars, billets and rolling slabs 
is a complicated matter requiring the 
most careful and exacting control 
and the supervision of men who are 
intelligent and keenly interested in 
their work. 

Blister copper for the United 
Kingdom comes almost entirely from 
the copper belt of Northern Rhode- 
sia. It analyzes copper 99.5%, lead 
0.00124 iron O.O11%, sulphur 
0.066%, bismuth O.0018%, arsenic 
0.0012%, antimony 0.0003%, nickel 
0.0062%, cobalt trace, selenium 
0.0017%, tellurium O.0001%. Since 
bismuth, nickel, selenium, tellurium, 
cobalt, silver and gold are not nor 
mally removed from the copper, 
these elements must be strictly 
limited. Antimony and arsenic can 
be substantially eliminated by spe 
cial fluxing techniques. ‘Tin and lead 
cal he reduced to reasonable limits 
by excessive slagging, but not with- 
out losses in copper and reduction 
in refractory life. Tron, sulphur, 
zinc, cadmium, and dluminum are 
fairly readily removed 


(Continued on p. 126 


*Digest of “The Control of Qual- 
ity in Melting and Casting Copper 
and High-Conductivity Copper-Base 
Alloys,” by J. Sykes; Journal of the 
Institute of Metals, March 1953, p 
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Descaling 5 tons of stainless wire 


IN 15 MINUTES with virco’ Descaling Salt 


10-MINUTE IMMERSION in molten bath of Virgo Descal WATER QUENCH removes much of the loose scale. The 
ing Salt at 900°F. loosens scale. The bath is self-regener steam generated by immersing the hot metal in the water 
ating, and produces no toxic fumes. Immersion time and further loosens scale 


by its blasting action. The work is 
temperature are flexible, need not be watched closely thus prepored for the final acid dip 


VIRGO DESCALING SALT Producers and lab 
Virgo 


Descaling Salt to quickly, positively remove 


ricators of stainless and alloy stecls use 


scale produced by hot rolling, forging, extrud 


Ing. casting, annealing. 


VIRGO MOLTEN CLEANER 


ly desands and degraphitizes castings; removes 


kly, POSILIVE 


grease, dirt, chemicals, paint, enamel, rubber, 


THREE-MINUTE DIP in dilute acid removes the now al mosphre rie corrosion and other HNpUrities, 
soluble scale. The work is ready for a rinse or hosing to 
wash off the acid. Result: a chemically clean surface— 


Phis process can be used on steel, castings: 
no pitting, etching or metal loss. TOTAL TIME-—15 ‘ 


MINUTES forgings, fabricated parts; material to be sal 
vaged. It employs simple equipment, and is 
SEND FOR THESE BULLETINS ; 
easily adapted to your production methods. 
Jes ng Salt Virge Molter 


Cleane ho hey 

work their sdvantoges, how they 

fit your operot ‘ nd the Hooke , ~ 

‘ ess er to tins 


Hooker Electrochemical Company 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


Please send me Bulletins checked: Virgo 


Descaling Salt 
Virgo Molten Cleaner 


Name 


Tithe 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N.Y. | 
NEW YORK, N. Y | 
LOS ANGELES, CALIF 
TACOMA, WASH 
CHICAGO, ILL 


Company 


Address 
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5 HOOKER ELECTROCHEMICAL COMPANY aS 
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or QUALITY CONTROL 
PROBLEMS 


f 
j 
Ry 
erry 
RESEARCH and DEVELOPMENT 
FOR SPECIAL METHODS TO SUIT 
YOUR MATERIALS OR PRODUCTS 
A pioneer in the development of Ultrasonic REFLECTOSCOPE and 
other non-destructive testing methods for modern industry, SPERRY 
is exceptionally well qualified to help solve your difficult inspection, 
testing or quality control problems. Our thorough knowledge, wide 
experience and complete laboratory facilities are available to 
help you improve product quality and dependability, lower in- 
spection costs or reduce time wasted processing or machining 
defective raw materials. 
For further information, write to us outlining your problem. If 
you wish, a Sperry Engineer can visit your plant to make a pre- 
liminary or a complete survey as required. 


SPERRY PRODUCTS, INC. 


509 Shelter Rock Road 


Danbury, Connecticut 
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Quality Control 
in Copper Refining 


Continued from p. 124 

\ typical analysis is given of elec 
trolytic copper of 99.98% purity Phe 
elements other than coppe ire best 
determined by the quartz spe tro 
graph, although sulphur and selen 
ium are not suited to this method 
Phe direct-reading spectrograph has 
shortened the time tor getting results 

Emphasis is placed on the need 
for careful segregation of ser ip. It 
should be marked and baled at once 
io avoid mixing. In loading the fu 
naces, light se rap should be charged 
first to form a cushion, then heavier 
scrap ind blister. Small s« rap should 
be baled tightly, and must be stacked 
so as not to deflect the fame onto the 
furnace root or sidewalls. thus caus 
mice incomplete combustion 

Melting followed by fire. refining 
is carried out in reverberatory fun 
naces with either prlve rized fuel on 
oil capacities run from to TSO 
tons, and the melting evcle is com 
plete in 24 hr. The copper will only 
maintain its “pitch” for a short time 
and for this reason 5-ton portable 
oil-fired furnaces are used 

Recently a 6-ton oil-fired turnace 
of the reverberatory tilting type has 
been installed by the Enfield ¢ opper 
Refining Ltd. From this furnace 
10 to 50 tons of metal a day are cast 
vertically into LOOO-Ib. cakes. Charg 
ne times are ¢ liminated in the usual 
sense, for the furnace melts at. the 
sume time it is being charged. The 
more refractory copper illovs are 
melted in rocking are furnace 

Iwo types of oil are often em 
ploved for fuel During melt 
down, when high heat input is re 
quired and during part of the oni 
dation ye riod, heavy fuel oil is used 
This may contain as much as 
9.75% sulphun but with oxidizing 
conditions and efficient) Combustion 
no serious pick up occurs. W hier the 
oxvgen content reaches about 0.6% 
the burners are re placed by burners 
for light oil, The sulphur content of 
thre light oil should be less than 
0.209. but 0.509 has been used 

In the fire-refining process a blow 
tank is used to introduce soda-ash 
and lime into the furnace under ihe 
surface of the metal, so as to elimi 
nate arsenic and antimony. It is evi 
dent that the refining process calls 
Continued on p. 128 


4 
; 
4 
4 
| 
4 “a 
es 
2 


The combination of the Drever TUBE TYPE 
BRIGHT ANNEALING FURNACE with ex- 
tended water jacketed cooling chamber, ..- here are the facts: 
and the Drever AMMONIA DISSOCIATOR 
provides the right way to BRIGHT ANNEAL 1—Fully Annealed 
STAINLESS STEEL AND INCONEL TUBING. 2—Absolutely Bright 
3—No scale, oxides or scratches 
4—No Carbide Precipitation 
5—No pickling required before drawing 


6—No pickling after finish anneal 
co 7—Furnace can be gas or electrically heated 
. 8—Cupacities up to 2000 Ibs./hour 


9—Tubing from capillary size to 2'/2" O.D 


Let our experience help solve 
your problems. Write or ‘phone 


790 VENANGO STREET © PHILADELPHIA 34, PA. 
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KENTANIUM 
LIVES with 


(UP TO 2200° F) 


likes it! 


idens the scope 
“of intermittent oF continuous hi 
sign W 


ined wi 
ratures in oxidizing atmosphere are combi 
tempe 


; 4 
abrasion, and compressive oF tensile load 


WHAT 


is Kentanium? 


Chiefly titanium carbide (and small percentages of 
other refractory metal carbides), with nickel 
“binder”. Uses neither tungsten nor cobalt. Hard- 
ness: Up to 93 RA. Weight: 25 that of steel. 


Resist thermal shock, withstand oxidation and 
WHAT abrasion, retain great strength at high temperatures 
5 (1800°F and above). 
can it do? 


WHERE 


is it in use? 


WHAT 


forms are made? 


HOW 


x can you use it? 


Successful applications include: Valves, valve seats 
reduction crucibles, anvils for spot welding, hot 
extrusion die inserts, bushings, thermocouple pro 
tection tubes, flame tubes, furnace tong tips, balls 
for hot hardness testing, nozzle vanes and blades 
for yet engines, and many others 


Tubes, rods, bars, flats by extrusion process. More 
complex parts by machining from pressed slugs 
before sintering; extremely accurate parts by grind- 
ing to required tolerance after furnace sintering 


This remarkable new metal, available in) many 
“grades” to meet specific combinations of imposed 
conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 
engineers will be glad to discuss how you can get 
best results from Kentanium 


® 
Latrobe, Pa. 
Exclusive Development of KENNAMETAL inc., La : 
An Ex 


HT 
NT HIGH-STRENGTH, 1 
ENTED TITANIUM CARBI 


“WEAT-RESISTA 
HEAT 


Quality Control 
in Copper Refining 


Continued from p 126 

for great attention to a mumber of 
small details 

An interesting im the pro 
duction of horizontally cast wire bars 
IS the Wise of bone ash for mold dress 
ing. Detects common to this process 
for which remedies are suggested 
include moisture holes, oil holes 
bone ash inclusions cracks sand 
inclusions high set. dimensional de 
fects laps heat holes. and rolled on 
sloppy edges 

In the casting of vertical shapes 
the molds are made of solid tough 
pitch copper castings, water cooled 
and 5-ton, oil-fired portable furnaces 
are used for melting. It is essential 
that the metal do not splash on the 
sides of the mold, and it is poured 
through retractory-lined funnel 
the size of the orifice being deter 
mined by the size of the casting 
being made. Detects are shadow 
cracks, cold sets, and pitting 

The high-conductivity alloys in 
clude phosphorus deoxidized cop 
per, 0.059% silver-bearing copper 
titanium: copper, cadmium copper 

Both pli sical and chemical meth 
ods ol Inspection for refined coppel 
shapes are given, and detailed 
method is shown for conductivity 
testing in control of refining 

An appendix lists the Composition 
of etching reagents, and includes 
methods of chemical analysis for 
spec ific elements 


J. Roast 


Hard, Strong Ti-Fe Alloys* 


a metallurgist’s first spec 
ulation about titanium alloys is 
whether they are usefully heat treat 
able like steel, since (like iron) titan 
ium undergoes a transformation neat 
1650°F. This paper by an Australian 
scientist is among the first to present 
some evidence on that question 
Certainly the heat treatment re 
sponse is there. Mr. Worner, for 
example, shows a base hardness of 
about 345 Vickers for an 8.7% binary 
iron alloy; quenched from 1750 F 


(Continued on P 130 


*Digest of “Heat Treatment of 
Titanium-Rich Titanium-Iron Al 
loys,” by H. W. Worner, Journal of 
the (British) Institute of Metals. 
Vol. 80), 1952, Pp 213 to 216. 
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CORPORATION: 


Prospecting for more profitable product fabrication? 
You're in luck when you find how SuVeneer Clad 
Metals pan-out on your applications in savings of 
expensive non-ferrous materials, in ease of fabrication, 
and in improved product performance. SuVeneer Clad 
Metals are composites of genuine copper, or brass, or 
nickel, bonded inseparably to plain strip steel on one 
or both sides. @ You save from 70% to 80% of the solid 
strategic metals, while enjoying a// their surface advan 
tages. Write! 


ke 
q 
Superior Steel | 
CARNEGIE, PENNSYLVANIA 


For Years, Mite 

Has Been 
Hollow Die Answers* 
To Tooling Problems. 


Tungsten Punch 


MINIMIZES 


CUTS WASTE combination of Graphitic Stee! features in Hollow 


e PRODUCES SUPER (T ool) form is Milne’ s latest bee-line to better, lower-cost tooling 


GALLING TOOLS | non-seizing p — 


JIC-06 ... Oil Hardening, Rough turned O.D. and |.D. Saw cut faces. Furnace annealed — no 
Non-Deforming ... Full Length Cut to any length. 

Kelerkoted Pink and Gray for Stocks of a range of sizes being built to meet demand. Write ra: 
Permanent Identification list ond Milne's new Hollow Die Coteleg section. 


Available Across The Nation 


WAREHOUSES SALES AGENTS 
NEW YORK TAYLOR-SPOTSWOOD 
CHICAGO 

BOSTON 

BRITAIN, CONN, 

PHILADELPHIA 

PITTSBURGH LOUISVILLE 


CLEVELAND WORCESTER 
MILWAUKEE 
SEATTLE SALT LAKE CITY 
Complete line of tool steels . . . Wide range of grades and sizes. 
VISIT MILNE AT BOOTH 502 — NATIONAL METAL EXPOSITION — CLEVELAND — OCT 
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know these 
facts about 


Vanadium is available in quantities for every application. 


Ferrovanadium is one of the most versatile, economical ferro alloys. It gives 
new life and endurance to virtually every type of alloy steel and iron. Its applica- 
tions range from watch springs to giant forgings. And a little goes a long way, with 
small additions often doing the work of large additions of other alloys. 


Through a long-range program of planned expansion, Vanadium Cor- 
poration has played a leading role in keeping vanadium available. Latest results 
of this program ... 


VCA mines in the U.S. and overseas offer a reliable, growing source of the 
finest vanadium ore. 


New and enlarged facilities at the VCA plant at Cambridge, Ohio, assure a 
plentiful supply of highest-quality Vancoram Ferrovanadium for every iron 
and steel application.* 


In the years ahead, Vanadium Corporation will continue to keep ahead of 
the growing demand for vanadium throughout American industry — producing 


increased quantities of Vancoram Ferrovanadium for both military and civilian use. 


*For greater shipping economy and ease of handling, Vancoram 


Ferrovanadium can be furnished in palletized form, 


‘ 
Producers of alloys | metals and chemicals 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 


DETROIT *« CHICAGO «+ PITTSBURGH «+ CLEVELAND 
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Hard, Strong Ti-Fe Alloys Properties of Binary Ti-Fe Alloys 


Ine 
Continued from p. 128 PROPERTY 


and aged for 15 min. at 825° F., the hardness jumps 


to about 630 on the same scale Vickers hardness 
Whether such response is industrially usetul is Ultimate strength 
another matter, the resolution of which will have to Klong ition in loan 


2% Fr 3.8% 
Sort Hanpt Sort Hanptt 
260 S95 305 145 
100,000 205.000 135,000 240,000 
1% 7% 


await the publication of considerable ductility data 


in conjunction with hardness and strength values then water quenched. 


Phe adjacent table from Worner’s paper gives some 


at 825 | 


of the first published data on this subject. 


New 
Automatic 


Revolutionizes— 
Bolt Heading 
© Upsetting 


© Swaging 


® Localized Hardening 


For example: The Model 8-4 
(Illustrated) heats the ends of 
Ya" rod to 1900°F at the rate 
of 900 pieces per hour—o heat- 


ing time of only 50 seconds per 


rod. Automatic hopper feed and 


conveyor supply “hot” pieces at 
a steady rate, all alike, up to 


temperature at one end, and 
perfectly cold at the other (han- 
dling end). Heats sections up to 
4” in length. Standard models 
available for bar stock ‘4 to 


1%" in diameter; hopper ad- 
justable for 6" to 24” length. 


Write for bulletin 


See it at the Metal Show in Cleveland—Booth No. 2753 


GAS APPLIANCE SERVICE, INC. 
Industrial Gas Enginesrs 


1201 WEBSTER AVENUE ©® CHICAGO 14, ILLINOIS 
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Cooled from 1750 to 1200 F. in 15 min.; held for 6 hr. and 
+Water quenched from 1750 F., and tempered for 15 min 


r7S5ame as above except tempered at 930° F. 


Pensile strengths at the 200,000 
psi. level with only 3 to 4% elonga 
tion do not have much current utility 
On the other hand, the combination 
of a minimum design tensile of 160 
000 psi. and LOY elongation would 
now be of industrial interest. Reports 
of investigations to attain such com 
binations and of hot 
worked and lite aled quer hed and 
aged titanium allovs, would be most 
welcome. 

This is not meant at all to dis 
parage the value of Worner’s present 
paper which, with others on titanium 
from the Baillieu Laboratory of the 
University of Melbourne in Aus 
tralia, constitutes a major contribu 
tion to the knowledge of this new 
and useful metal 

The constitutional diagram used 
as background for Worner’s present 
paper is taken from a previous pub 
lication by the same author. It is 
a typical eutectoid system Con 
sistent with a recent Metal Progress 
paper, “Today's ‘Titanium Alloys 
(February 1952, p. 73), Worner 
shows that alloy-lean titanium com 
positions, quenched from the all 
beta region develop a Widmanstat 
ten structure, whereas  alloy-rich 
compositions retain’ beta. He re 
ports the dividing composition to 
be 3.8% iron with Kroll titanium 
powder are melted under argon 
(which had an unalloved hardness 
of 215 Vickers) 

Worner investigated the hardness 
changes of several binary titanium 
iron alloys as a function of the time 
and temperature of elevated-tem 
perature aging. Typical results for 
an 8.7% iron alloy, water quenched 
from 1750°F. to a retained beta 
structure having a hardness of about 
100 Vickers, are as follows a 
Aged at 430°F. there is little change 
(b) Aging at 680°F. brings the 
hardness up to 530 Vickers within 
a few minutes, presumably by trans 


Continued on p. 132 
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CASE NO.37 PIONEER PORTABLE 


By switching from wood to aluminum, the 
Pioneer Iron Works of Sioux City, Lowa, dra- 
matically reduced the weight of these pig load- 
ing ramps from half a ton to only 200 pounds —a 
cut of 80°,! Since these are portable ramps, 
moved from stock car to stock car when load- 
ing pigs, the importance of this weight reduc- 
tion can be immediately seen. One or two men 
can now easily handle the ramps where for 
merly a crew was needed. Thus cost of operation 
is immediately lowered and the operation is 
speeded up. 


Furthermore, aluminum does not rust, rot, 
mildew or otherwise deteriorate from exposure 
to weather. These aluminum ramps do not 
require painting or other protective mainte- 


Mister Peepers’ 


DESIGN A 


returns September 1 3th on NBC-TV. 


..- because it improves 


products and 
increases sales! 


nance—they are much easier to clean and thus 
more important savings are effected. These are 
the kinds of dividends you can realize by 
using aluminum. 


In almost every industry a change to aluminum 
has provided manufacturing economies, im 
proved designs and, at the same time, increased 
sales appeal. Ask Reynolds Aluminum Special- 
ists to help you apply aluminum’s advantages 
to your products and production 


Call the nearby Reynolds office listed under 
“Aluminum” in your classified telephone direc 
tory, or write to Reynolds Metals Company, 
2519 South Third Street, Louisville 1, Ken- 
tucky. Also, write for complete index of Alumi 
num Designand Fabrication technical literature. 
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Hard, Strong Ti-Fe Alloys 


(Continued from p. 130 
formation of some of the retained 
heta to alpha; thereafter the rate of 
hardening tapers off, reaching a max 
imum of about 580 in 10 to 15 hi 
(c) Aging at 825°F. gives a maxi 
mum of about 630 Vickers within 
l'2 hr.; thereafter the hardness low- 
ers, approaching 560 in 15 to 20 hr., 
presumably as the transformed alpha 
overages. 

Worner refers to the foregoing 
processes as “age hardening.” This 
terminology is correct, but perhaps 
it would be worthwhile to make a 


clean-cut distinction between “pre 


No. 3X 
HEAT-TREATED 


cipitation hardening” (which is also 
used synonymously with “age hard 
ening” ) and “transformation harden 
ing.” When referring to the harden 


ing process in a titanium alpha-beta 


alloy, then, one would use the terms 
“transformation hardening” or “trans 
formation aging.” This would pre 
serve the distinction which has long 
This higher-priced alloy steel can save you money! 

“B” No. 3X heat-treated bars offer many production economies, 
even though machined at about *,ths the speed of annealed bars. 
‘They are supplied to your desired physical properties, and can be 
machined more easily than standard heat-treated bars with equiv- 
alent properties. The expense of scaling, distortion, straightening, 
and often grinding, are eliminated — as well as the cost of extra 
handling and heat treating of finished parts! 


tion hardening effected by austenitiz 
ing and quenching a medium-carbon 
steel, and the precipitation harden 
ing effected by solution heat treating 
(for example, to dissolve 0.025% car- 
bon in ferrite) and quenching a 
low-carbon steel 

The basis for the distinction lies 


in the nature of the phase with 
Although the cost is a little more than for ordinary annealed 


stock, a trial order will convince you of the true economy of 
HY-TEN “B” No. 3X heat-treated bars! Just call your nearest 
WL representative. 


which the hardening is associated 
In transformation hardening it is 
n allotrope (or at least a transition 
stage in the formation of an allo 
trope) of the matrix, and the latter 


Write today for your FREE COPY of the mav almost entirely disappe ar in the 


Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


process. In pre ipitation hardening 
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it is an intermediate phase or another 
element, and the matrix never even 


approaches disappearance in the 
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process L FINLAY 


WHEELOCK, eo Survey of Developments 
in Hard Metals 


: is ia practical oper ition, wherein 


& COMPANY. INC. cach manufacturer has evolved 


production technique from empiric al 


or practical considerations within 


the individual operation. Also ap 


i 
(Continued on p. 134 
and AISI 


*Digest of “Recent Developments 
In Hard Metals,” by E. J. Sanford; 
Metale Review, Vol. 8, March 


~ and Cleveland « Chicago ¢ Detroit 1953, published by High Speed 
134 Sidney St., Cambridge 39, Mass. © Ballale © Cincinnati | Steel Alloys, Ltd., Widnes, England 
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1 \NDERSON. NEWBOULD, LTD., MONTREAL 


Versatile 


Houghton Liquid Salt Baths cover a temperature range of 350 F. to 2400’ F. for 


drawing, martempering, annealing, quenching, carburizing, nitriding, normalizine 
J 


and hardening of both ferrous and non-ferrous metals 
High Cpeed 


Liquid salts bring parts up to heat faster than is possible by radiation because the 
thermal conductivity from salt to metal is much higher than from air to metal. And 
because all atmosphere is excluded from the metal, decarburization and other surface 


problems do not occur and following surface treatment is not necessary 


Precise 


Because temperatures of liquid salts can be controlled within two to three degrees, 
you can get the same close tolerances in your heat-treating as you demand from your 
machine shop. And you can get it batch after batch, week in and week out because 


Houghton Liquid Salt Baths are pure and double-refined for stability 


Ask your Houghton Man about Salt Bath ++ products of 
Heat Treatment— he's had a lot of experience 
in servicing salt baths and will be g] 

help you, too. In the meantime, 

your copy of Houghton’'s Liqui 

Catalog. E. F. Houghton & Cx Ready to give you 
Lehigh Ave., Philadelphia 33, Pa on-the-job ee oe 
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give you Versatile, High Speed, Precise Heat Treatment 


Continued from p. 132 
phic ation of the various hard metal 
grades (principally tungsten carbide 
alloys) is much dependent upon 
empirical knowledge. 

The desirability of accumulating 
theoretical background for novel 
practical application has been felt, 
and new investigation into the tung- 
sten-cobalt-carbon system has been 


undertaken. Recent work of Rautala 


Survey of Developments in Hard Metals 


and Norton on the elevated te mpera 
Co-W-( 


ternary 


ture areas of this svstem 
presents two new phases 
formed in peritectic reactions. Con 


firmation of the critically 


narrow 
working composition range for the 
commercial allovs is discussed in 
this paper 

A summation of Gurland and Nor 
tons research on the role of the 


cobalt phase im tungsten carbide 
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IDEAL FOR 
JEWELRY 
PRODUCTION 


® BRIGHT ANNEALING 
@ SOFT SOLDERING 

@ SILVER BRAZING 

SINTERING 


See S&W for ALL 

your furnace requirements! 
S&W builds a complete line of industrial 
furnace equipment. Typical furnaces man- 
ufactured include conveyor, batch, pusher, 
and strip types. Powered by gas, oil, elec- 
tricity. Used for brazing, annealing, bright 
annealing, hardening, soldering, nitriding, 
drawing, sintering, many other processes. 
Made in a variety of sizes and capacities 
to meet your needs. 


Other S&W Equipment includes: Gos 
Generators, Ammonia Dissociators, and 
Gas Conditioning Units. 


Electric and Fuel-Fired Furnaces 


@ Atmosphere Generators 


USED IN GENERAL INDUSTRY FOR | 
PRE-PRODUCTION AND EXPERIMENTAL WORK 


Here’s the small, efficient con- 
veyor furnace that’s perfect 
for many furnace require- 
ments! Check these outstand- 
ing features: Large heat out- 
put (up to 2100° F). Builds up 
heat fast. Temperature con- 
trolled automatically * Con- 
struction is gas-tight. * Proc- 
esses work continuously * Belt 
speed is variable * Electric 
power requirements are low 
* Low in cost * Economical 
to operate! 


Write for descrip- 
tive folder giving 
all the details! Your 
samples processed 
FREE at no obli- 
gation! 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. I. 


e@ Gas Conditioning Equipment 
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cobalt alloys is included. Gurland 
and Norton leached out the cobalt 
clectrolytically hvdrochlori« 


acid and found that all allovs, irre 


with 


spective of initial cobalt content, dis 


integrated. From this. Gurland and 
Norton conclude that a continuous 
skeleton of tungsten carbide is not 
formed during sintering, and that the 
action of the 


cobalt is, in fact, one 


ot cementing The dilatometric 
reactions of tungsten carbide-cobalt 
alloys during solidification of the 
liquid phase are inconsistent. Expan 
sion takes place in low cobalt (549 
allovs, while higher cobalt 7.5% 
alloys contract. Other physical data 
on the cobalt tungsten carbide binary 
system are also presented in this 
paper of Gurland and Norton 
Trent's new theory of metal cut 
ting, covering the function of titani 
um carbide additions to tungsten 
carbide-cobalt alloys for use in steel 
cutting, is discussed at length. The 
formation of liquid solutions of tung 
sten carbide-cobalt alloys and_ steel 
at elevated temperature is known 
steel with a 
carbide-cobalt alloy, the 


chip friction on the tool top induces 


During machining of 


tungsten 


a temperature ot 
1300°C. (2375°F 


fusing of tungsten carbide and iron 


approximately 
this produces a 
and rapid erosion occurs. ‘Titanium 
carbide and tungsten-titanium cat 
hide do not form such liquid solu 
trons at any appre iable rate, and 
also have a high thermal conduc 
tivitv. This lattes property reduces 
the average temperature of the tool 
tip while the former 
considerably the erosion of 
the tool tip bv the chip How Trent 


also investigated the formation of 


prope rty re 
duces 


build up” near the cutting edgs 

The Kennametal explosive hydro 
Static pressing method assures uni 
form compacting of powder before 
working or heating 

of hot pre ssing to be 
advantageous for reclaiming large 
expensive dies. The work of Kuzmick 
and of Kieffer on hot pressing con 
tributes considerable knowledge of 
reaction rates in this type ot opera 
tion. Pressure of approximately L000 
psi. is used with either direct electric 
mold heating 
and the 


w induction heating 


final temperature reached 
approximates that for sintering cold 
pressed material. Loss of cobalt is a 
continuing problem for hot press 


operat ms 
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CENTRALIZED LUBRICATION SYSTEM proves to be time and money-saver for American Excelsior Company. Drum of lubricating 


oil is connected to main supply line which feeds oil to each machine by means of main pump and individually adjusted oilers. 


CENTRALIZED LUBRICATION SYSTEM 
WITH CITIES SERVICE RAVEN OILS 
WORKS FOR WISCONSIN COMPANY! 


Like so many other alert manufacturing organizations, 
American Excelsior Company, Oshkosh, Wisconsin, relies 
onacentralized lubricating system for most effective and 
economical lubrication in their operation. (See picture 
caption.) 

And another great time and money saver has been 
the Cities Service Raven Oils they use. In an excelsior 
operation, fire is a major hazard, but with Raven Oils, 


(high flash point) American Excelsior gets maximum 


lubrication AND maximum protection against fire!... 


Another outstanding example of how Cities Service lubri 
cants can solve complicated lubricating problems 
Perhaps you have a particularly bothersome lubricat 
ing problem. Why not turn it over to a Cities Service 
Lubrication Engineer for the answer that will mean 


money and time saved for you? Contact the Cities Service 


office nearest you, or write Cities Service Oil Company, 


Dept. 1-14, Sixty Wall Tower, New York 5, New York 
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how Tinnerman Products solved 
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Tinnerman Products, Inc., Cleveland, 
Ohio, manufactures a large variety of 
spring clips and spring fasteners of the 
type pictured at the left. These parts 
range in thickness from .01 to .062 inches 
and are all made of AISI C-1064 spring 
steel, 

Normal heat treating practice calls for 
heating to 1600 deg. F. in a controlled 
atmosphere. The parts are held at this 
temperature for approximately 12 min- 
ute, then are transferred by a shaker-ty pe 
conveyor into the quenching bath, which 
isheld at 120 to 125 deg. F. After quench- 
ing, the parts are tempered at 700 deg. F. 

When Tinnerman used a conventional 
quenching oil, hardness varied from 50 
to 60 RC—too low and too variable for 
suitable performance characteristics. Ex- 
amination of the steel revealed that in all 
cases it was within specification limits. 

After investigating a number of other 
quenching oils, Tinnerman Products dis- 
covered one that is outstanding—Gulf 


Super-Quench. Tinnerman Products is 
now quenching all of these parts in 
Super-Quench with remarkable results, 
Hardness is never lower than 60 RC and 
averages 62 © 2. This improvement was 
obtained without any change in quench- 
ing temperature, degree of agitation, 
analysis, or grain size. 

If you, too, are looking for ways and 
means to increase the efficiency of your 
quenching operation, it will pay you to 
investigate the advantages of Gulf Super- 
Quench, Write, wire, or phone your near- 
est Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
Pittsburgh 30, Pennsylvania 


SERVES 
INDUSTRY 


blem: 
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A scratch that could be costly 
.. but isn’t 


Scratch or damage the surface of most “corrosion-proot” tume ducts... 
and you expose a non-resistant structural material. Corrosion gets its start. This 
is not true, however, where you use ATLAS AMPCOFLEX® 

AMPCOFLEX is an unplasticized, rigid polyvinyl chloride. It is both 
corrosion-prooft and a self-supporting, structural material in itself. Ef scratched, 
only more AMPCOFLEX is: exposed 
Neither normal wear nor corrosive fumes and splash can necessitate the costly 
AMPCOFLEX resists most 
acids, salts, alkalies and standard pickling and plating solutions. 

Aside from the advantages of AMPCOFLEX as a material... ATLAS 


fabrication is an important consideration. Backed by over thirty years ex 


it is corrosion-proot throughout 


maimtenance Common to other type constructions 


perience im corrosion-proot materials and constructions, ATLAS set up 
AMPCOFLEX Fabrications 


ATLAS can assist you in design and engineering: and furnish any type, any 


special shops and personnel exclusively tor 
size structure capable of withstanding both chemical and physical abuse. In 
addition, ATLAS can turnish pipe, pipe fittings and the necessary accessories 


STANDARD STOCK DUCT SIZES AVAILABLE in both round and 
square sections in lengths up to 16 feet. Write for information. 


For Complete Data, write for Bulletin 9-1. 


ATLAS MINERAL PRODUCTS CO. 
MERTZTOWN, PENNA. 


... Self-supporting, corrosion-proof structures 
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Continued from p 134 

The work of Williams in the hot 
pressing of pure tungsten carbide 
W¢ indicates that grain growth 
occurs in the absence of cobalt to 
produce a structure very similary to 
that noted in certain WC-Co alloys 
The grain growth phenomenon has 
not vet been satisfactorily explained 
by a precipitation theory of tungsten 
carbide from a liquid phase. Reerys 
tallization appears to be a more 
likely mechanism for grain growth 
The work of Kiefer and Kolb] inh 
vestigating the impregnation of sin 
tered WC and WC-TiC compacts 
with alloys of cobalt and tungsten 
receives comment ( ertam ot these 
impregnations result in erosion of the 
base material, and others do not 

The hard facing technique ol 
“flame plating” (Linde Air Products 
Co.) gives a very thin deposit ot 
tungsten monocarbide and multi 
carbide phases (CoWi 


resistance of the coating is high and 


‘| he Weal 


the base material (steel, cast iron 
aluminum, copper, brass, bronze 
titanium, magnesium) is unaffected 
in the application Apparently the 
process prevents oxidation during 
the deposition, and no alloving ox 
curs between the base metal and the 
deposit Coatings between 0.0005 
and 0.020 in. thick can be applied to 
most base metals (except chromium 
and ( irbide tools and the buse 
material temperature should not 
exceed 200 ¢ 392 1 
\. D. Strevens 


Productivity of 
Die-Casting Industry” 


( erputr of zinc and aluminum 

pressure die castings per head 
of population in the United States 
is 250% that of the United Kingdom 
while in gravity die casting the out 
put is 70% of that in Great Britain 
\ comparison between productivity 
levels was impossible but American 
production was estimated at 30° to 
10% higher for zine allov die casting 


and 20 to 25% higher for aluminum 


Continued on p. 140 


*Digest of “Productivity Report” 
of the British team which visited 15 
American die casting plants. Fug 
veer, Oct 31, 1052. p seu 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem product are sold by Bethlehem Pacific Coast Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 
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Avoid drastic changes of 
section in tool desien 


You ¢ pect trouble Whenever a tool 


made of a lauid-quenehed steel os ade 
rl so th heavy and seetron 
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Nitriding 
Furnace 


GIVES US WHAT WE WANT... 


Paul C. Farren, Chief Metallurgist at Hartford Machine Screw Com- 
pany, says, ‘I like this Hevi Duty Vertical Retort Nitriding Furnace 
because 


We can nitride all types of steel in- 6) This furnace stands up under con- 


cluding stainless tinuous use 


This Hevi Duty Furnace is adaptable Control is easy, giving us exacting 
@ to the Floe process of Nitriding 7) case depths in each heat and uni- 
formity from heat to heat.”’ 

These and the many other advontages 
built into Hevi Duty Nitriding Furnaces 


can benefit you. Write for more informa 
4) The parts come out clean and treated tion today — Bulletin HD-646-R 


We get uniformity throughout the 
© entire load 


to very close tolerances 


A large pay load with low ammonia 


and power consumption saves us 


money 


— 


HEVI DUTY ELECTRIC COMPANY 


—— MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Productivity of 
Die Casting Industry 


Continued from p. 138 
pressure die casting. Different tech 
niques are employed in the two 
countries for gravity die casting 
(permanent-mold casting) but the 
team believed that British methods 
ire more advanced. Labor relations 
ippeared good: the status of the 
American foreman was particularly 
noted. Workers realize that profits 
are essential for a firm to exist and 
for better wages and conditions to 
be possible, and agree that monetary 
risk should receive some re ward In 
America there appeared to be more 
cooperation between manufacture 
and customer; industry is also will 
ing to try new methods and_ take 
risks Commensurate with the rewards 
of SUCCESS, 

Another item noted in the report 
is the wide use of suggestion and 
incentive schemes. Neither manage 
ment nor unions tolerate inefficient 
workers; they are downgraded on 
discharged. The maximum utiliza 
tion of plant and labor is a general 
objective and double day-shift work 
ing almost universal. 

Included in the report are the 
recommendations for British action 
put forward by the team, such as 
more detailed planning, limitation 
of the number of designs, a cleare: 
definition of responsibility, a wider 
use of unit and nest dies improve 
ment of work flow, greater use of 
pallets and mechanical handling, and 


more semi-automatic machines. @& 


Sigma Phase in 
Heat Resisting Steels” 


I an exhaustive study of the occu 

rence of sigma phase in 25-20 
Cr-Ni_ steels, the influence of the 
following factors was explored 

1. Prior heat treatment at 1925 
2100 and 2280°F. (1050, 1150, and 
1250°C.) before exposure at lower 
annealing temperatures 

2. Annealing temperatures in 90 
steps between 1200 and 1750°] 
650 and 950°C 


Continued on p. 141 


of “Sigma-Phase Embrit 
tlement in 25Cr-20Ni Heat Resisting 
Steels,” by Morley and H. W 
Kirby; Journal of the Iron and Steel 


Institute, Vol. 172, October 1952. 


p. 129-142. 
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Sigma Phase in 
Heat Resisting Steels 


Continued from P 140 


} Exposure times of 200 to SOOO 


hr. at these annealing temperatures 


4. Effect of grain size upon the 


rate of sigma formation and its dis- 
tribution 


5. Effect of 5 to 40% reduction by 
cold work on rate of precipitation. 


6. Effect of varying the amount 


of carbon, chromium, nickel, nitro 


gen, silicon, colambium and titanium 
in the alloy. 


Actual composition of the sigma 


phase Was determined and mechani 


cal properties such as tensile strength 
and ductility are given for the vari 


ous structures developed. 


All of the six factors were found 


to be related to the precipitation of 


sigma phase; some were accelerators 
while others retarded the rate and 


amount of precipitation As a re 


sult, the whole phenomenon becomes 


cute complicated because of the 


interdependent influence of the sev 


eral factors which are always acting 


in any given composition of this 


alloy. By a series of tedious and 
painstaking experiments fhe authors 
were able to arrive at definite con 
clusions as to the effect of the differ 


ent variables and to determine the 


effect of varying amounts of sigma 


phase on the degree of embrittle- 


ment This work was done in the 


Brown-Firth Research Laboratories. 


commercial alloy containing 
0.12% C, 1.46% Si, 21.00% Ni, and 
24 to 25% Cr was heated to 1925 
2100 and 2280°1 for 1 au 
cooled, and then subsequently heat 
ed to 1472°F SOO ( for periods 
of 200 to S000 hr. The 1472°F 


imneal was previously found to be 


. the most favorable reheating tem 


perature for rapid and « omplete pre 


cipitation of sigma phase. The speci 


mens heated to 1925°F. had a grain 
size of A.S.T.M. 7 to 8 and exhibited 


the most rapid rate of precipitation; 


in this condition the sigma phase 


appeared almost entirely as massive 


parti les in the grain boundaries 


and the loss of toughness was at a 


minimum The 2100°F. heat treat 


ment developed an austenitic grain 


size of 2 to 4 and this not only caused 


the rate of precipitation to be much 


slower (because of longer diffusion 


paths but also large amounts of 
Continued on p. 142 


Dry Type Transformers 


SHAKER HEARTH 
FURNACES 


are saving MONEY...TIME... MATERIAL... 


Oregon Saw Chain Corporation, the world 


» 


, largest producer of top quality 


saw chair uses five Hew: [ uty Shaker Hearth Furnaces to harden saw teeth 


The y say We have solved a heat treating problem and have paid for the 


MONEY MATERIAL 


The low cost, economical operation of The Hevi Duty Shaker Hearth Furnace 


the continuous production type Shaker treats each part individually They poss 


Hearth Furnace has cut heat treating through the furnace in a natural gas 
corts in half. Little maintenance means atmosphere and fall directly into the 


additional savings 


TIME 


Now one man treats more than a ton 


quench This method hardens the saw 
teeth to 63-65 Rockwell with no rejects 
due to distortion and scale 

of smoll parts every eight hour: Less For more information about this modern 
handling of the parts is required with production tool, write for Bulletin 850 


a steady flow to the production lines 


HEVI 


DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 


Constant Current Regulators 
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It is one of the most economical sources 


of hydrogen and nitrogen for metallurgical 


uses. 


You get 4500 cubic feet of mixed gases 


when one 100-pound cylinder of Barrett ® 


Brand Anhydrous Ammonia is dissociated 


at normal temperature and pressure. Or 


approximately 3375 cubic feet of hydrogen 


and 1125 cubic feet of nitrogen. 


Properly working cylinder valves insure 


trouble-free use when cylinders reach you. 


Fast delivery service of ammonia in 150, 


100 and 50-pound cylinders. Coast-to-coast 


stock points and an adequate supply of 


cylinders make this possible. 


Free technical help from men specially 
trained in the use of anhydrous ammonia 

for metal treating. 
) 


All of this adds up to greater savings, 


better service and better performance for 


you. Write for your free copy of a new 
booklet, “Guide for the Use of BARRETT & 


Brand Anhydrous Ammonia in Cylinders.” 


\\ 


Always specify Barrett® Brand i 
Anhydrous Ammonia—the brand 
with the bright green cylinder caps. 


yj 

y DIVISION ALLIED & DYE CORPORATION 
€0 cue 40 RECTOR STREET, NEW YORK 6, N. Y. 
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Sigma Phase in 
Heat Resisting Steels 


Continued from p. 141 

the precipitated phase occurred in 
an acicular form in crystal planes 
Ihe 2280 °F. heat treatment (grain 
size No. 1) further retarded the 
rate of precipitation and increased 
the amount of acicular precipitate 
in the crystal planes. 

The grain-boundary precipitate 
tended to appear im the region where 
three grain boundaries were tangent, 
and massive sigma-phase particles 
grew by coalescence at these points 
after long exposures (1000 to S000 
hr.). In this situation the sigma 
phase was concentrated locally and 
formed no complete film surrounding 
the individual austenite grains 

The amount of sigma phase pre 
cipitated at 1472 °F. varied from 6% 
after 200 hr. to as high as 25% after 
S000 hr. The rate of precipitation 
varied with the grain size and ex 
posure temperature. 1472°F. 
precipitation was virtually complete 
after L000 hr. from a grain size of 
S but required S000 hr. when the 
grain size was | to 2. 

The elongation, reduction of area 
and Izod impact values were pro 
foundly affected by the distribution 
of the sigma phase in the structure 
The fine-grained specimens, with the 
precipitate localized the grain 
boundaries, were much tougher than 
the coarse-grained samples which 
had most of the precipitate inside of 
the grains in an acicular form on 
the crystal planes 

The structures discussed above are 
illustrated by 27) excellent photo 
micrographs. The carbide and sigma 
precipitates are clearly shown and 
there was no evidence of territe in 
any of the samples of this fully 
austenitic steel. examination 
confirmed this. The rates of sigma 
phase formation as influenced by 
grain size, composition, prior heat 
treatment, exposure and tem 
perature are shown in a series of 
graphs and tables. 

The chromium carbide precipitat 
whic h precedes the Sigma phase also 
concentrates in the grain boundaries 
and the sigma phase seems to orig 
inate from the carbides Longer 
periods of heating at 1472 F. show 
increasing size and amount of sigma 
phase at the grain boundary with 


Continued on p. 144) 
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Surface seale and eracks must be removed from 
steel slabs and billets before they are rolled 
Years ago that was a serious bottleneck in steel 
production. 
In 1930 LINDE started to break this bottleneck 
with the introduction of oxveen searfing. By 1945 the 


cost of scarting had been reduced by Linpi -developed 
improvements to a fraction of former costs. 

And vet.although otheroper ating costs increased. 
Servick still found ways to reduce scarfing costs. By 1951 
through additional improvements in technique and equip- 
ment—costs had been cut below those of 1945 by another 20°, . 


D In one operation alone. the hand-scarfing of Significantly, they closely mateh the total cost of the 


slabs. LINDE customers are today realizing savings of oxygen for the operation. Regardless of the amount of 


more than a million dollars a vear. over and above the oxvgen you need—or the industry in which you use 
P already greatly reduced costs of just a few vears ago. it—find out how Linpe Oxycen plus Linpe Senvict 
These savings result from current Linpe Service. can help you save time and money, 


of. LINDE SERVICE is the unique combination of research, 


engineering, and over 40 years of accumulated know-how 


that is helping LINDE customers save money and improve 
production in their uses of oxygen and oxy-acety lene 


processes, 


LINDE AIR PRODUCTS COMPANY 
{ Division of UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street New York 17. 

Ofhees in Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 
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Wherever 
it’s 


HOT 


specify 


con 


NEW 
IMPROVED 
SILICONE-BASE 
HEAT-RESISTANT 
FINISH 


ITHSTANDS 500°-55 
” in COLORS 


gleaming white, was 

home incinerator 
high resistance to 
\ color ane 


SICON, 
chosen tor this 


its exce} 
retention, and its 
nd film stability — 
. 
juuonized finishing 
revolu 


1 rempe tures 

on mp ratur 

W rite for jatest color apt 
ct hi 


canon data 


Silicone-Base Finish is 
manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Iilinois 
 ENAMELS SYNTHETICS 
LACQUERS + VARNISHES 
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Sigma Phase in 
Heat Resisting Steels 


Continued from p. 142) 
decreasing amounts of carbides. The 
authors presume that the carbides 
dissolve when sigma first’ appears 
because the surrounding austenite 
becomes greatly depleted in chro 
nium around the sigma particles due 
to their high chromium content 

12% It is well known that the 
solubility of carbon in austenite in 
creases as Chromium decreases. 

To study the composition of the 
sigma phase a residue was extracted 
by means of an anodic treatment in 
at solution ot potassium iodide and 
citric acid. The composition of the 
0.37% C, 2.67% Si, 
0.63% Mn, 9.39% Ni, 45.94% Cr, 
39.48% Fe. Assuming all of the car- 


hon present as chromium carbide 


residue Wats 


the composition of the sigma phase 
was deduced as 0.0% C, 2.81% Si. 
9.96% Ni, 42.18% Cr, 41.86% Fe. A 
spec ial melt of this composition Was 
made, The resulting ingot was so 
brittle that it fractured on cooling. 
Small pieces of this analysis, water 
quenched from 2100 and 2280°F., 
consisted of ferrite and carbides. 
When water quen hed from 1920°F. 
the special alloy consisted of sigma 
ferrite and carbide. 

The effect of cold working the 
specimens On the rate and degree 
of sigma phase formation was studied 
by stretching samples 5, 10, 20 and 
10% and then reheating to 1290 to 
for periods of 24 to 
hy. The results fully confirmed the 
accelerating effeet of initial cold 
work in promoting sigma phase for 
mation. As a result this method was 
used to explore the effect of chemi 
cal composition on occurrence of 
sigma phase. 

\ table surmmarizes the influence 
of carbon, nitrogen silicon, titanium, 
and columbium on the 25-20 Cr-Ni 
matrix, and also includes the results 
obtained when the ratio of chromium 
to nickel is varied. brief, in 
creases in) chromium, silicon and 
titanium increased the tendency for 
sigma occurrence While increases in 
nickel 


presse al it 


carbon and nitrogen de 
The constituent can be 
virtually eliminated in an allov con 
taining less than 1% Si, 26% Ni, 
23% Cr and 0.15% carbon at all tem 
peratures studied 
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MATERIALS HANDLING 
DEVICES 


HAND GRIP 


DRUM TILTER 


4 SIZES 


@ DRUM OPENER 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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how you can benefit 
by JESSOP’S great 
product variety 


Hopes for the future notwithstanding, 
Jessop lays no claim to being the largest 
specialty steel maker in America, but care 
ful check shows it to be the most diversi- 
fied. We produce the greatest variety of 
special steel products, shapes and sizes 
available anywhere. There’s a profit story 
in this for Jessop and for you, too. We 
profit by spreading ourselves across a 
greater segment of industry. Like a mod- 
ern investment trust we avoid the ups and 
downs of vertical markets. Our current 
sales success proves the point. You can 
profit if you come to Jessop for more of 
your requirements and obtain the service 
and delivery advantages that single-source 
purchasing affords. What’s more, 
you'll enjoy doing business with 
the Jessop team .. . aggressive 
men eager to earn their salt by 
helping you in your business. 
Check the list on this page and 
pick more products to buy from 
Jessop. You'll be glad you did. 


Products 


STAINLESS STEELS 
WIGH SPEED STEELS 
NON-MAGNETIC STEELS 
HIGH SPEED TOOL BITS 
WEAT RESISTING STEELS 
STAINLESS-CLAD PLATES 


TOOL STEELS FOR SPECIAL 
PURPOSES 


CARBON AND ALLOY STEELS 
CAST-TO-SHAPE TOOL STEELS 


HIGH SPEED AND ALLOY SAW 
STEELS 


TEMPERED AND GROUND STRIP 
STEEL 


COMPOSITE HIGH SPEED STEELS 


STAINLESS AND HEAT RESISTING 
CASTINGS 


COMPOSITE DIE STEEL SECTIONS 
PRECISION GROUND FLAT STOCK 
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STEELS—HoT AND COLD Work 
STEEL COMPANY WASHINGTON, PENNSYLVANIA 


When you installa B& G Hydro-Flo 
Qucnching System you eliminate the 
warping and quality variations caused by 
uncontrolled quenching of heat treated 
metal 

Oulas circulated at high velocity and 
with strong turbulence through the q rench 
tank then cooled and pumped back 
avain. The ob in che quench bath is kept 
constantly at whatever temperature is ce 
Since every batch Is Quen hed 


every batch 1s 


Remember that the B & G engineering TT. 
staff as always ready to he Ip with yout 


quenching problems 


Complete 
system or 


B & G Self-Contained 
build your own 


Oil Cooler 


22) Hydro ot QUENCHING SYSTEMS 


BELL & GOSSETT COMPANY 
Dept. DC-16, Morton Grove, Ill. 


Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 
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“DANIELS PLATING BARREL & SUPPLY CO. 


MANUPACTURERS ond DISTHBUTORS 


Electroploting and Polishing Equipment ond 
129 Oliver Street, Nework 5,N.J. © Tel. MArket 3-7450 


PA 


New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of 
plating, pickling, or 
cleaning applications. 
Send for complete de- 
tails on this and other 
plating equipment. 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your «pecific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 

grenite, and marbie 

“*Meldiscs” for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub 
ing, Structurels, etc. Foundry Cutting 
standard and reinforced wheels 


Grinding Carbide Tipped Tools 
Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. - PASSAIC N. J. 
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persuasive 


If vouwre working on the produe- 


tion cost angle in) metalworking 


plants or foundries, consider the 
20th Century triangle abrasive 


toughness, economy, longer wear 


and highly uniform quality 
Our new 


catalog will give vou 


THE CLEVELAND © 


836 East 67th Street, Cleveland 8. Ohio 
Howell Works. Howell, Michigan 


CO. 


One of the world’s largest producers ot 


Hard 
Cast 


quality shot, grit and powder 
Normalized Cut Wine 


Copyrighted trade 


Iron 
Steel 


YOU PRODUCE PA® 
AT REQUIRE FINISH! 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installauon re- 
places from 2 to 12 men—sav- 
ings up to 95°% on almost all 
types of parts from large cast- 
ings to small intricate parts. 

Investigate today! Send for 
TREE 
today 


Sypersheen 


AMERICA’S LARGEST MANUFACTURER OF ADVANCED BARREL 
FINISHING EQUIPMENT — MATERIALS AND COMPOUNDS 
ALBERT LEA, MINNESOTA 


your 


copy of Booklet No. J.7 


LIST NO. 75 ON INFO-.COUPON PAGE 157 


@ Economical 
@ No Chenge in Direnvien 
@ Corrosion Resistant 
@ Pertect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 
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BASKET 


for de-greasing — pickling 


anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 
by 


THE C. O. 


for all 
industrial 
requirements 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


ER-SOLV (Perchiorethylene) 
‘ CIRCO-SOLV (Trichlorethylene) 


Clerk Tewnship (Rebwey) New Jersey 


Electric 
Immersion 
Heaters 


PICKLING 
& PLATING 
SOLUTIONS 


Totally inert to all acids at any concen- 
tration except hydrofluoric 
Sizes: 1000 to 10,000 Watts 
PYROSIL, Inc. 
CUYAHOGA FALLS, OHIO 


BRIGHT GOLD 
PLATING 


‘without scratch 
brushing or 


BRIGHT GOLD PROCESS 


FOR INDUSTRIAL and 
DECORATIVE USES 


Exceptionally hard deposits — twice 
the hardness of conventional 
gold plating. 


Operates at room temperature — re- 
quires absolute minimum control 


Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 


Dept. BB, 229 Main Street 
Belleville 9, N. J 


BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
prevention for many years. We hove 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 

Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 

Du-Lite Black Oxide for Steel. 

3-0 Black Oxide for stainless steel ond 

malleable iron. 


SD Compound for removing occluded salts. 


Phosteel and Phospray for phosphatizing 
steel, iron or zinc. 


Du-Lite Non-Acid Black Oxide for copper 
ond copper alloys. 


Dynakleen for bright cleaning all metals. 

Kwikseal and Proctoil water displacing oils 
Or send us samples of parts and we will 
process them for your approval. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN 

Send more information on Du-Lite 

Send information on metal finishing products 
Hove your representative call 

Nome 

Company 

Address 


City 


Du-Lite 


METAL FINISHING SPECIALISTS 
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703 W. Root St. 179-181 Madison 
Chicago, Illinois Paterson, N. J 


Got a Problem? 


“HAS THE ANSWER! 


With skill and ingenu- 

» NARACO engineers 
designed this fuse rack to 
answer the difficult prob- 
lem of perfectly plating 
nozzles and _ ventricles. 
Need help? Call your 
NARACO office today. 


CO 


AMERICAN RACK CO. NATIONAL RACK CO. IMPERIAL RACK CO. INDUSTRIAL RACK CO 
3462 San Fernando Rd 


St 1109 E. Stewart Ave 


Flint, Michigan Los Angeles, Cal. 
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WELDCO 


Steam 
¢ Mechanical Bar, 


FABRICATED MONEL 
PICKLING EQUIPMENT 


¢ Hairpin Hooks * Sheet Crates 


Jets © Chain 
Tube and Coil Picklers 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3728 OCAKWOOD AVENUE + YOUNGSTOWN 9,0OHIO 


Upton 


the most advanced 


| 

| Salt Bath Furnaces 

| 


TYPE 


| 
| BATCH 
WORK 


CONVEYORIZED 
| TYPE 
| WORK 


ALUMINUM 
BRAZING 


| UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 

| Phone: Diamond 1-2520 


LIST NO 
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swiet BLACK! 


. for Blackening 


te Single or Double Bath Pro- 
cess to meet Any Require- 
ment 


Foster, more Uniform 
Blackening 
Quality Control Formula 


gives Efficiency of Produc 
tion 


Uniformity of Blackening 


Guarantees Economy 


Send for FREE Literature on Swift BLACK 
ond Cleaning Compounds TODAY! 


INDUSTRIAL 
CANTON 


CONNECTICUT 


METAL PAGI 


PROGRESS 14s 


CHEMICAL COMPANY 


* Carburizing Salts 


* Neutral Salts 


Tempering Salts 


Faster more fluid boths! 


Free washing! 


Send for FREE 


INDUSTRIAL 
CANTON 


CONNECTICUT 


HEAT TREATING! 


Literature TODAY! 


CHEMICAL COMPANY 


TursBo TUBE 


The economical 
efficient agitator for 


* Quench Tanks 

* Salt Baths 

* Plating Tanks 

* Pickling Tanks 

+ Subzero Coolants 
+ Waste Treatment 


A high-speed marine- 
type propeller, located 
at base of bend, pro- 
duces strong agitation 
of mix, upward and horizontally out of 
bend. 


CHEMINEER, 


511 W. Second Street . 


INC. 
Dayton 2, Ohio 
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‘ 
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HEAT TREATING 


FURNACES 


for 
Every Heat Treating 
Process 
* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


» 
Specially Engineered 
for 
Your Particular Needs 


GAS OIL © ELECTRIC 


Fast 


Megacycle Tube Type Machines 


Soldering Brazing Bombarding 


Annealing * Hardening 
to 100 KVA 


Challenge Comparison—Value * Quality * Price 


P Since 1930.. 


Design * Appearance 


. prices, 
Catalog. Write 


on yo sr COMpany let eed — 


in 


Washington Ave., Belleville 9, N. J. 


| 
HEAT TREATING INDUSTRY 


Since 1930 
@ Complete Service 
on Control Equipment 
@ Thermocouples 
@ Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY 


DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER —ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 


DEMPSEY runnace CORP. 
: Springfield 1, Mass. 


AHRITE 


HEAT AND CORROSION 


Fahrite is used for 
Rails @ . 
Carburizing Boxe . 
Retorts © Chain 
Solution Pots 
Rollers © Muffles ¢ 
Radiant Tubes 
many other product 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO Plants at Lima and Springfield, Ohio 


ENGINEERS FOUNDERS FABRICATORS METALLURGISTS 
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CIRC-AIR INDUCTION HEATING EQUIPMENT 
r 
a Free Trial Ru ple Parts 
SHERMAN 
INDUSTR rs 
HEATING EQUIPMENT 
E. 66 St. land 3, 
: 
Ohio 
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eT’s PU 
TO GET 


CARBURITING 


Tell Stanwi Engineers your particular problem—typs 
are heat treating<furnace capacity—cycle, etc. With 


ence and productio 


carburizing boxes, reto 
economically too! Send foPNg 


THE HEAT TREATING 
CONTAINERS YOU WANT! 


Of parts you 


ir broad experi- 
facilities we can supply bs 
or furnace parts to ¢ 


cets, trays, fixtures, 
actly meet your needs 


rincipal Cities 


Chicago 39, Ill. 


fast inexpensive way to expand your 
plant facilities. Choose from 27 Models. 


For instance: 1. You save time and money by keep- 
ing heat treat jobs for small parts 
wm | in plant. 

2. It’s easy to establish a new depart 
— ment at small cost in proportion to 

benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs 


4. Heat treat operations are easily performed with 
Cooley designed furnaces. 


Write now for Catalog 
giving complete details 


ELECTRIC MANUFACTURING CORP 
30 SO. SHELBY ST. + INDIANAPOLIS, IND 


— 


the QUENZINE STORY 


Low priced, more reat 


y available carbon 
lloy tee when 
| Beacot 
Quenching Ol 
QUENZINE added 
For information ¢ 


steels can often replace 
que 


Heat Treating Com 
pounds write to 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th St., Cleveland 11, Obie 


GAS and OIL 
BURNER 
for 


HEAT TREAT 
FORGING 
MELTING 


Our burners afford fuel savings, complete 
combustion (11'4% CO» Orsat), controlled 
atmosphere, instant lighting, complete heat 
ranges. Simple installation and control 
Rapid conversion from gas to oil. Also 
patented refractories in special shapes. 


Ra-DIANT 
PRODUCTS CO. 


1413 W. Tuscarawas Street 
Box 729 Canton, Ohio 


LIST NO 
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Destgued FOR YOUR SPECIFIC REQUIREMENTS 
@ Motor-Mix Burners @ Flame Retention Nozzles 
@ Model DA Mixers @ Accessories 
@ Western Safety Valve: @ inspirator-Mix Burners 
@ Injector-Mix Burners © Blowers 

@ Multiport Burners 
@ Custom Built Equipment 


Free descriptive literature on request 


WESTERN PRODUCTS, Inc. 


General Office = 549 W. Washington Blvd. 
New Castle, Ind. Chicago 6, Il, 


FixTuRmes 
‘ 
Representativ 
7 4817 W. Cortland St. fo 
LIST NO. 12 ON INFO- COUPON PAGE 157 
| 
| 
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* LIST NO 87 ON INFO COUPON PAGE 157 LIST NO. 29 ON INFO-COUPON PAGE 157 
EXPLOSION COMBINATION | | 


BELLIS 


@ 35 vears experience design- 
ing and manufacturing 
Salt Bath Furnaces. 

® Originators and pioneers of 
ELECTRODE FURNACES 
including these patented 
features: 

1. Water Cooled 
Electrodes 
2. Starter Coil 

@ Salts for all heat treating 
applications (300 to 2300F. 
supplied by the CROWN 
CHEMICAL DIV. 


THE BELLIS CoO. 
BRANFORD, CONN. 


A complete summary of Hays products applicable to 

processes such as annealing, brazing and calorizing 

Scope includes various methods of firing (under- 
\ fired, overfired, 

oil}, and 
hearth, slab heating, ete.) 


meters 


Hays complete line of draft gages, flow gages and 
high and low pressure gases and 
liquids), portable gas analyzers and automatic CO 
recorders are covered. 


| Write for bulletin 51-750-51 


sidefired), fuel burned ‘gas, coal, 
of furnace § ‘continuous, rotary 


Plan to Attend 


the 


METAL 
SHOW 


Cleveland 
October 19 to 23 


1953 


RICHARDS 
PYROMETER 
SUPPLIES 


More ( losely 


Reduce Cost Save Time 


Catalog No. 5 shows you hou 
Let your free copy today 


eThermocouples «Protection Tubes 
Thermocouple Wire «Lead Wire 
e Insulators + Terminal Heads 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc. 
74 Winchester St. 
Newton Highlands 61, Mass. 


e 
2. MINUTE PARTS 2-1on cues 
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DETROIT'S BETTER 


HEAT TREATER 


OFFERING FACILITIES FOR. 
1, ALUMINUM-ca4p. 500,000+ pee a0. 


3. BRIGHT HARDENING or 
STAINLESS STEEL 
ALL T¥PES OF HEAT TREATING CAN 
SE PONE BETTER BY 


STANDARD STEEL TREATING CO. 


3467 LOVETT AVE. DETROIT 10, MICH. 
Phone TAshmoo 5-0600 


p thing... DOING IT BETTER 


Whether it's the treating of your rough forg- 
ings, castings and bar stock, or your finish- 
machined parts, you can depend on Lakeside 
to do it better. From the unbiased, scientific 
recommendations of your Lakeside metal- 
lurgists; through the perfected, fully mecha- 
nized, electronically-controlled processes to 
instrumented, precision testing; Science di- 
rects every step. No chance for guesswork, 
or human error. Only with the finest, mod- 
ern facilities can you be assured of highest 
' steel treating quality. 


of 


Mil 
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ORY oF MALCOM: ine 


(ber surface hardening stainless: 


whet is... whet dees... how works 
a» Rew yow coe it, 


Write todey fer your copy of this 24-poge 


2910 Saath Brive. 
Rochester, 620 Sufete 
eee $212 


BENDERS-CUTTERS moses 


FOR BENDING ALL KINDS OF MATERIALS up to %' «4 


@REAT 


Also build 
“5 AIR 
MODEL 


Illustrated above are a few of the 
many forms that can be produced 
efficiently on the Multiform 
Bender, using the standard tooling 


WRITE TODAY FOR 
FULL INFORMATION 


J. A. RICHARDS CO. © 913 NW. Pitcher St. © Kalamazoo, Michigan 


Steelweld metal-cutting shears are entirely new with advantages never 
before possible. Revolutionary pivoted-blade travels in circular path and 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 
Complete line machines for shearing metal up to 20 feet long or in 
thicknesses to 1-1/4 inch. 


FEATURES GALORE Not only are these machines easier to operate but their design assures smooth 
All-welded solid one-piece frame. straight cuts to hair-line accuracy for years of operation. Their construction 
Electric foot control. is extra heavy, and all modern features are incorporated to provide for ease 
Fast Micro-Set Knife Adjustment of operation, minimum maintenance and long life. 

Deep throat for wide slitting. WRITE FOR CATALOG No. 2011. 


Lift-up Back Gauge. THE CLEVELAND CRANE & ENGINEERING CO. 


5939 Eost 282nd Street Wickliffe, Ohic 
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If your product or plant must handle sulfuric nitri 
phosphoric mixed or acid salt solutions 
you can profit by using 
More than 40 vears of use in critical processing operation 
have proved Hlium unsurpassed in handling these bights 
corrosive acids both liquids and gases at virtually all 
concentrations and tomperature In addition, it) alse 
serves to resist erosion and heat equally well 
Ideal for use in the drug, dairy, chemical and food on 
dustries because it lends itself so perfecth to sanitary 
construction. Other outstanding uses have been found 
in petroleum processing, ordnance work, and mans 
This is Ilium welded marine applications 
tubing. Easily bent and 


Available in castings upto S575 ts easily 
flared to exact toler 


and welded. Samples tor testing and webb be 
ances, itretains a bright sent upon request 


write for Bulletin 651 for Complete Data 


finish in service 


CORPORATION, FREEPORT, ILLINOIS 


WRITE, WIRE or PHONE 


DON’T GET 
BEHIND IT- 


FOR YOUR CATALOG 


ACCIDENTS Sc = ARmory 


sarary 218 Union Avenve + Paterson 2,N J 
Direct NEW YORK hor i 4 


TUBING ROLLS 


FORMING ROLLS 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT. OFF MACHINES 


American ROLLER = CORPORATION 


20680 St. Clair Avenue 


AND 


To Your Specifications or Ardcor Design 
— for all makes of machines 


Cleveland 17, Ohio 


METAL 


* write for your Design Imagineering Folder 
on company letterheads, please 


RIGIDIZED METALS 


PROGRESS 


You 
~ 
Mokers of Special Alloys and Quality Castings for Industry 
GID-TaK METAL com 
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USE OUK 


for 


Powder Metallurgy 
Fabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 


New York 17, N. Y. 


“SILVERCOTE''® 


LIST NO 63 ON INFO COUPON PAGE 157 


BRONZES + ALUMINUM 


COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 


for 

SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


* 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 


LIST NO 66 ON INFO-COUPON PAGE 157 


WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes @ Rods Shepes Baers 
Hollow Extrusions @ Plate Strip 
@ Pipe © Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Breeklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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MAURATH 


OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 

ELECTRODES 


AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
CUT, OR COILE 


MOntrose 2-6100 


MANUFACTURERS PROCESSORS 


H- SU 
4 ALUMINU dq 
EXTRUSIONS @ 


HIMMEL BROTHERS 


Reduce your assembly problems and cost 
Our shapes continuously formed, with hia! 
degree of accuracy, from ferrous or r 
ferrous metals. Write for Catalog N 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


| HOEGANAES 
PONGE IRON POWDER — 
| — 
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ROLL 
SHAPES 
| 
=e 
{ 
= 
MAGNESIUM || |= 
Me 
“1A Mies a 4, / 
LIST N N INE JPON PAGE 157 N 4 ON JPON PAG! 


Use Atlantic Fluxes 


bor degasifsing and puritsing 
tHluminum alloys. \ssures uni- 
formiy sound, dense ecrained 
ecnstings. Used in reverberato- 
rs and crucible-tyspe furnaces. 


Specially compounded for die 
casting stuminum-base metal 
and permanent mold enstings. 


MAGNESAL ... 


tsed for removing magnesium 
from aluminum alloys. 


ALUCO‘GR' &'DG'... 


bor grain refining and dexcasi- 
fying aluminum and its alleys. 


Atlantic Chemicals & Metals Co. 


NORTH KENMORE AVE. 
CHI NGO TL EENOES, 


IF SO... 


Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ferrous and 

fine metal sheets 

and strips to point of fracture. 
Reading—accurate to 0.0004”. . . 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, N. Y. 


fool life have been ob- 
| tained with these products 
| by many 
| working firms over the 
| last ten years. 


_ HANGSTERFER’S 
| LABORATORIES, Inc. 


Do you have trouble 
Tapping 
Broaching 
Milling 
Drilling 
Reaming 
Drawing 

the new high temperature 

heat, corrosion-resistant 


alloys and stainless 
steels? 


i 


| 


Call or write for partic- 
ulars concerning the 
unique coolants SUPER 
ALKUT and SUPER AL- 
DRAW. Far better finishes 
and greatly increased 


large metal- 


21 Cooper St. :-: Woodbury, N. J. 


QUEOUS SYSTEMS 


For 


HYDROSTATIC TESTING 


Eliminates 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Washing 


ODUCTION SPECIALTIES, INC. 
755 BOYLSTON STREET 
BOSTON 16, MASS 


Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutting oi! chart as a handy 
guide to production costs and to more effi- 
cient machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oil for many appli- 
cations. Shows you 

how to use lubricants, 

sulphurized or com- 

pounded with extreme 

pressure additives, for 

all operations. 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th St., Cleveland 11, Obie 


N PAGI 


HIGH FREQUENCY 
COMBUSTION UNITS 


Thermocouple Checking 
Automatic Type 
Tube Types — 2000-5000" F. 
Box Types — 2000-3000’ F. 
Heat Treating 
Salt Bath Tempering 
Melting by Carbon Arc 


or 


Combustions 


Metallurgical Experiments 
Atmosphere Annealing 
Powder Metallurgy 
Hardenability Test 


Carbon & Sulfur Det. 
High Frequency Fusion 


BOX TYPE FURNACES 


-BODER COMPA: 
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TESTING-A 


NALYZING 


KENTRON 


MICRO 


HARDNESS TESTER 


Write for Bulletin 


Kenr Corre 
NEW YORK 


PEEKSKILL 


LIST NO. 53 ON INFO IIPON PAG! 


Applies 1 to 10,000 gram loads 


U-TYPE WELL TYPE DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases 
Also a complete line of 
accessories 


ASK FOR CATALOG C-12 
THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


al @ U-TYPE MANOMETER 


I 
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“MAC” MAGNETISM DETECTORS 


FOR DETAILS 
WRITE: 


N PAGE 


LIST NO 


METAL PROGRESS 


PAGE 


SOLVED With... 


“MAC" MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destructive produc- 


tion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in 
composition and physical properties: Average inspection speed 120 ft per minute 
Over 50 steel mills and fabricators are now using this equipment. 


Electrical Equip- | “MAC” COMPARATORS | Electronic 


ment for rapid and efficient demagnetizing of 
steel bars and tubing. When used with “MAC” 
Multi-Method Equipment, inspection and de- 
magnetizing can be done in a single operation 


Inexpensive pocket meters for indicating residual 
magnetism in ferrous materials and parts 


MAGNETIC ANALYSIS CORPORATION 


42-44 Twelfth Street Long Island City 1. NY. 


Instruments for production sorting 
both ferrous and non-ferrous mate- 
rials and parts for variation in compo- 
sition and physical properties 


HELP 


for your 
engineer- 
recruitment 
problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 

1. It tells you what the problem 


is and the important part you 
can play in solving it. 


N 


. It outlines the advantages of 
an engineering Career to 
help your company develop 
advertising appeals. 


4. It informs you as to the cur- 
rent activities of industry in 
the education recruit- 
ment of engineers. 


4. It offers specific suggesuons 
as to what you can do (from 
present manpower). 


5. It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 
St., New York 46, N.Y. 


This space contributed by 


American Society for Metals 


| 
will become part 1ED MECHANICS 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


y 


NOTCH-COIL RINGS 
UP 
SILVER BRAZING 


L-M predetermined ring sizing speeds 
assembly work! Rings and preforms fit 
quickly and accurately on parts to be 
joined. THERE IS NO WASTE! ! 


Regardless of what your joining and silver 
brazing operations are it will pay you to 
consider L-M Silver 


Above manufact 


Brazing Preform 


rer and deta avaliable re 
FREE VALUABLE BRAZING 


PRODUCTION DATA 
WRITE. PHONE OR WIRE TODAY 


LUCAS-MILHAUPT 
ENGINEERING CO. 
5051 $. Loke Dr., Cudohy, Wis. 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4", and 0.060" to 12° 


AUDIGAGE® Ultrasonic Micrometer 


Direct-reading; Special ranges as required; 
Accuracy as high as 0.25". 


CRYSTALS: Standard and special mountings; internal 
ground returns; high-temperature operation. 


BRANSON 


4 439 FAIRFIELD AVE - 


Literature 
TAM on Request 


The complete line of GARDSMAN temperoa- 
ture controllers made by WEST includes On- 
Off Controllers, High Limit, Proportioning, 
Three Position, Program, Portable Tempera- 
ture, and Stepless Controllers 

Gardsmon instruments are famous for 
reliability and precision throughout the in- 
dustries of the world... the magnetic ampli- 
fier principle eliminates all adjustments 
and tube replacements 

Write today for detailed Bulletins. 
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Here is the start of a Diesel locomotive 


This complicated looking rig is part 
of a Malayan tin dredge 


Right here, in the heart of South- 
east Asia, Diesel locomotives start off 
on the right track, for tin plays an im 
portant part in the manufacture of 
these modern giants. And over a third 
of the world’s tin is mined in Malaya. 


Tin is just as important to the engi 
neer seeking ways to improve many 
a product. 


Tin-zine plating, for example, is an 
excellent and economical substitute 


for cadmium in many applications 
Phosphor bronze, another tin alloy, 


has uses ranging from iron lungs to 
foghorns. 


In the field of chemistry, tin is in 
creasingly important. Tin oxide is the 
best opacifier of enamel. Organotin 
compounds are the best stabilizers 
known for polyvinyl chloride plastics. 


Thus tin is becoming continually 
more valuable as a modern industrial 
material 


With the end of U.S. Government 
controls, tin is again freely available 
in this country to any user, in any 
quantity, for any purpose, and an ade- 
quate supply for the future 1s assured. 
Geologists say no end is in sight to 
the important tin reserves in Malaya. 

So take a good, long look at tin in 
your own product research and de 
velopment. Remember, no other metal 


combines all the properties of tin. Tin 
is inert, nontoxic, friction and corro- 
sion resistant. Tin is highly malleable. 
second only to gold. Above all, tin 
is economical to use. A little tin will 
do a lot of work. 


This is the time to investigate thor- 
oughly the ways it can work for you. 


This Bureau is sponsored by the tin 
producers of Malaya to promote better 
understanding between America, world’s 
largest consumer of tin, 
and Malaya, world’s larg- 
est producer. 

TIN NEWS, issued month- 
ly, covers noteworthy cur- ~ 
rent developments in the 
production, use and mar- N 
keting of tin. Write for a 
free copy. 


MALAYAN 


THE MALAYAN TIN BUREAU ept. 347, 1028 Connecticut Ave., Washington 6, D.C. 
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WHERE THE 


MIDVALE CRAFTSMEN FORGE 
GIANT SHAFTS FOR AMERICA’S NEWEST POWER 


Seventy-five hundred tons of pressure under skilled hands. . . 
four weeks time . . . ten “soakings” for reheating ... and a 
513,000 pound ingot begins to take on the shape of a huge 
Pressure Vessels generator shaft. Heat treating, machining, testing and retest. 
Forgings and Rings ing follow in precision steps. The result . . . a masterpiece in 
Hardened and steel for America’s newest and largest dam . . . precision made 
Ground Steel Rolls by Midvale. 
Corrosion and Heat From furnace to finished product Midvale controls its qual 
Resisting Castings ity throughout. Huge forgings, weldless gear rings, press cyl 
Ordnance & Armor inders, pressure vessels, hardened and ground steel rolls . . . 
Midvale makes them ali. Modern equipment, complete facili- 
ties, skilled and experienced men assure you of products to 
your most exacting, precision specifications. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA 40, PA. 
OFFICES: NEW YORK © CHICAGO © PITTSBURGH 
WASHINGTON © CLEVELAND © SAN FRANCISCO 


DVAL 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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REMARKS Give 
saving twist with 
The very standard of 
helped beat many design, fabrication 
problems. Add: Bundy's unmatched 
fabricating, Specialized engineering. 


your ideas a 
Bundyweld 
dependability, i 


today for Bundyweld catalog or 

for help in developing your tub- 
ing application ideas. 
BUNDY TUBING COMPANY, 


DETROIT 14, 


cost= 
Tubing 


MICH. 


Leakproof 

High thermal conductivity 
High bursting point 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 


Bundyweld Tubin 


DOUBLE-WALLED FROM A SINGLE STRIP 


Lightweight 
Machines easily 
Takes plastic coating 
Scale-free 

Bright and clean 

No inside bead 
Uniform 1.D., O.D, 


WHY BUNDYWELD {1S BETTER TUBING 


Bundy weld, double- 
walled and brazed 
through 360° of wall 


contact 


through 
Copper 
with 


and passed 
furnace 


starts os continuously rolled 
strip of 


steel 


Bundy weld 
a 
copper coated into a tube coating fuses 
Then it's thickne Result 

Bundy Tubing Distributors and Representatives: Cambridge 42, Mass: Austin Hastings Co., Inc, 226 Binney St . Chattanooga 
Chattanooga Bank Bidg @ Chicago 32, Hil, Laphom-Hickey Co,, 3333 W. 47th Placee Elizabeth, New Jersey: A. B. Murray Co., inc. Post OF 
Rutan & Co., 1717 Sansom St . San Francisco 10, Calif: Pacific Metals Co, itd. 3100 19th St . Seattle 4, Wash. Eagle Metals 
Toronto 5, Ontario, Canada: Alloy 181 Fleet E © Bundyweld nickel and Mone! tubing is sold by distributors of nickel and nicke 
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NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
afford smoother 
joint, absence of bead 
and 


a 


less chance for 


any leakage. 


823-824 


eakins ( 


rst Ave. S 
alloys in principa! cities. 
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and by favoring reactions with gaseous prod 


ucts, and that exact compositions could by 


retained by avoiding oxidation 


The Arsem type furnace was for many years 


By JAMES H. MOORE 

Director, Metallurgical Department 

National Research Corp., Cambridge, Mass. 
(Now General Manager, Vacuum Metals Corp.) 


the standard tool for carrving out all sorts of 
metallurgical reduction and refining reactions 
in a vacuum, although it was adapted only to 
and without 


melting solidification 


pouring 
Arsem recognized the desirability of being able 
to cast in vacuo, but apparently never worked 
out the furnace design to permit it. 

Prior to World War | an 


Arsem) furnace 


Development Commercial 
Vacuum Furnaces for 


Melting Metals and Alloys 


— ARCH METALLURGISTS recognized at least 
a half-century ago the usefulness of vacuum 
melting for the production of small quantities 
of high-purity, carefully controlled metals and 
allovs. W. C. Arsem porte d out to the Electro 
chemical Society in 1906 that vacuum melting 


would purify metals by volatilizing impurities 


Fig. 1—Sketches of the Three Basi Types 
of Heraeus Vacuum Melting Furnaces #1 atmouphere 
Vilting Unit, Tilting Crucible for Lip 
Pouring, Stationary Crucible for Teeming 
Slag Lad/e Runner 
or Emergency Mold 
| 
W nner 
tr J 
nductor ngor Inductor ngor 3/ag Lad/e 
Crucible Mold Mold Emergency Mold 
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which could be evacuated to a pressure equiva 
lent to0.5 mm. of Hy ® by a Guericke mechani 
cal pump, was used by the late T. D. Yensen in 
his early work with the iron-silicon alloys to 
make 500 to 600-¢. melts. While this could melt 
with some degree of success, it had disadvan 
tages which led to a departure from the graph 
ite resistor originally used as a heating element 


Manv early experiments were made with es 


Fig. 2— Karly Unit for Tilt: Pouring 
Into Mold Attached to Bottom of Tank 


Charging 
Buckets 


Charging 
Funnel and 
| Power Tilting Lever 
#Port 
Vacuum 
Port 
Crucible 
Cover 
Mechanism 


Tilting Lever 
for 
Crucible 


Crucible 


Flange for Mold and Coil Assembly 
Attachment 


ternally heated tube furnaces. but the 


quartz tubes usually collapsed when 
the temperature got into the melting 
range of the metals of most interest. 
The use of an evacuated quartz tube 
containing a crucible heated by a 
co-axial high-frequency induction coil 
around the tube was one solution to 
this problem; the walls of the vacuum 
chamber in this design remained cool 
\n advanced example of such a device 
has been deseribed in Metal Progress 
for September 1947 (“Vacuum Melt- 
ing and Casting of Beryllium’, by 
A. KR. Kaufmann and FE. ¢ 


this furnace the melting crucible had a 


sordon ). In 


stoppered hole in its bottom through 
which the melt flowed to an ingot 
mold directly beneath. 

\nother school of thought led to the 
bell-jar type of unit in which the in 
duction coil was placed within the 
vacuum chamber. This design, coming 
after World War was coincident 
with the beginning of the develop- 
ment of high-vacuum pumps. In the 
furnace designed by Brace and Ziegler 
of the Westinghouse stall and de 
scribed by them in Transactions, 
A.LMLE., Vol. 78, 1928, p. 544, a pres 
sure of less than a micron of mercury 
(0.001 mm. or about a millionth of an 
atmosphere ) was said to be attainable 


with mercury condensation pumps 
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While this development of induc 
tion heated experimental furnaces 
Was progressing in this country, Wil 
helm Rohn began the activity in 
Germany which led to the first 
COMMCT ial Vactiitim lting During 
World War I, he be van experiment 
ing with the preparation of nickel 
chromium alloys in vacuum to re 
place the scarce platinum base ther 
mocouple allovs. By 1923, the field 
appeared sufficiently promising to 
warrant the founding of a new firm 
Heraeus Vacuumschmelze 
sidiarv of W. 


duction units were constructed. The 


aS a sub 


Heraeus, and pro 


first were heated by low frequency 
induction and were made with ca 
pacities “as high as SOOO Ib Phese 
were later discarded in favor of 
high-frequency induction units. Of 
the three basic designs of the latter 
shown in Fig. 1, all had both the 
induction ( oil and the mold or molds 
in vacuum. The major design dit 
ference was in the method of pour- 
ing. In the first, the whole tank 
tilted; in the second, the crucible 
alone was tilted within the cham 
ber; and in the third, a bottom- 
tapped crucibl was employed Pres 
ent ope I tions ot Vac hime 
\. G. (now part of Siemens Halske 
utilize primarily the first and third 
types of furnace 

While this German development 
took the vacuum me lting operation 
out of the laboratories into the plant 
it did not improve the technique 
with respect: to the pressure range 
which could be obtained. Mechani 
ith a blank 
off pressure of thout LOO) microns 


0.1 mm. He but the actual fur 


cal pumps were used 


nace operations were in the range 
of 5 to L1Omm. He. In this country 
it has been noted that the period 
between world wars saw the use of 
the high-vacuum condensation pump 
to obtain lower pressures in th 
Brace and Ziegler unit With the 
design of the first oil diffusion pump 
by Burch in 1929, and the subse 
quent multi-stage types of oil vapor 
pumps, an improve ment in pressure 
of several orders of magnitude be 
possible The cle mands Ith 
World War If for large low pressure 
operations I seve ral fields especi lly 
in the se paration of uranium isotopes 
by electromagnetic means, gave con 
siderable impetus to this develop 
ment. During the war. the metal 
lurgical depart nt of National Re 


search ¢ orp manufacturers of high 


vacuum equipment, also began to 
devote considerable attention to vac 
uum melting and casting equipment 
and processing tec s 

first furnaces capable ot 
melts of 15 to 300 Ib.. had 10.000 
evcle, 200-volt induction coils with- 
in metallic tanks These tanks held 
bottom-tapped cruc ibles which dis- 
charged into water-cooled copper 
molds attached to the furnace tank. 
Papping was by stopper rod, oper 
ated through a seal. A 300-lb. fur- 
nace used tor melting copper has 
been ce scribed ith ali arty ke by 
Staufler, Fox and DePietro in Indus 
trial and Engineering Chemistry 
Vol. 40, 1948, p. $20. For producing 
electronic grade coppel and certain 
nonferrous metals and alloys, equip 
ment of this design is still in use, but 
it is unsatisfactory for steels, high 
temperature alloys and many non 
ferrous alloys Difficulties were 
introduced by failure of refractories 
oxide crucibles and stopper rods 
caused by softening, erosion and re 
action, Tilt pouring tec hniques were 
needed 

The first National Research ¢ orp 
unit employing tilt pouring is shown 
\ coil als 
mbly whic h call up ‘ rice d holds 


schematically in Fig 
a crucible which in turn has a re 
movable cover. A mechanism is pro 
vided for making additions consist 
ing of a funnel and several small 
buckets, remote controlled At the 
bottom of the main tank is a mold 
flange to which can be attached 
either a water-cooled oppel mold 
or a mold tank which could hold 
im ingot mold or a shaped mold 
10. 000-cevcl WOvolt 
motor-generator furnished the pow 
er. This unit has been successtully 
used for a wide variety of metal 
ind at first for 15-Ib. and 
later for 30-Ib. melts. Both ingots 
ind precision castings were pro 
duced toy research purposes 

It became evident from « YperiEnce 
with such batch-type melting fur 
naces up to LOO Ib. in size, that 
operation would be 
necessary if vacuum melting could 
properly exploit d on a comme 
cial scale. As techniques for vacuum 
refining progressed this new type 
of unit was formulated 

The first unit to be cle signed and 
patented U. S. Patent No. 2.625 
719) expressly for the commer 
cial production of metals and alloys 

Continued on p. 164 
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52100 


STEEL TUBING and BARS 


Warehouse and mill shipment 
with more than 200 seamless 
tube sizes to choose from .950” 
O.D. to 8.750” OLD. 


In sizes from .171” round to 
8.750 round. Warchouse and 
mill shipment. 


Mill shipment of hot rolled or 
cold drawn ball, roller and 
necdle wire. 


Quick shipment of all analysis 


Write for 
The Latest Stock List 


Contact our nearest office of 
write to Peterson Steels, Inc., 
Springfield Road, Union, New 
Jersey. Address: Dept. M-1 


UNION, NEW JERSEY 
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UNITCASTINGS 


are consistently better! 


WE CAN TEST 


IN A 
SERIES 


Regardless of shape or size 
of the casting, Unitcast has complete \ 
inspection facilities to assure you 
uniformly sound steel castings every time. 


Magnaflux -- either the wet or dry method. 
Magnaglo particle inspection (or Zyglo). 
Gamma Ray or X-Ray .. we can “see through” your casting. 


Mechanical . . yes, we section-cut to check 
internal soundness. 


Whatever inspection method is needed on your 
steel castings, we have it! Another example of 
the thorough quality control you get at Unitcast. 


Our steel casting specialists wel 
come the opportunity of working 
with you on your parts problems... 
their suggestions at the design stage 
can pay you continuous dividends. 


an Write or call Unitcast Corpora 
tion, Steel Casting Division 
mf Toledo 9, Ohio; 701 New Center 


ae 


Ltd., Sherbrooke, Quebec 


UNITCASTINGS are FOUNDRY ENGINEERED 
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Vacuum Furnaces 


Continued from p. 163 

at National Research ¢ orp. 1s illus 
trated in Fig. 3. Charging and dis 
charging locks were incorporated so 
that a melt could be tilt poured into 
an ingot mold ora shape mold the 
mold chamber loc ked oft and the 
crucible reloaded through the charg 
ing lock. The latter was designed 
to handle the widest variety of mate 
rials Ste h as compressed trimmings 
eloctrolytic flake, powder, pellets or 
massive scrap. Thus, the next melt 
down starts in the hot crucible while 
the preceding ingot is being re 
moved, This not only greatly re 
duced the furnace cycle by eliminat 
ing the long cooling of the hot 
crucible assembly before opening to 
recharge, but was also beneficial to 
the life of refractories. 

Reference to Fig. 3 will show the 
major components of this type of 
furnace. The crucible is charged by 
a retractable bucket through the 
charging lock and valve. Heat for 
melting is furnished by a 3000-cycle, 
100-volt induction coil. The crucible 
may be poured at the conclusion of 
the refining cycle into the runner 
which has a controlled orifice or 
nozzle over the mold. After pouring, 
the mold and ingot are locked from 
the main chamber by the gate just 
below the pouring nozzle and the 
ingot may be removed by venting 
the mold chamber. By the proper 
design and operation of all locking 
components one can operate with 
essentially no effect of charging on 
discharging on the pressure within 
the melting chamber. 

The operating pressure range of 
the furnace is from about one micron 
to one atmosphere, with the usual 
end point for a low-pressure refining 
cycle at trom one to ten microns 
\ three-stage pumping system pro 
vides high capacity throughout this 
range of pressures. 

Much information about refining 
techniques has been gained from 
operating this type of furnace for 
several years, The evolution of im- 
proved commercial equipment has 
continued, In the plant of Vacuum 
Metals Corp. (a subsidiary of Na 
tional Research Corp.), for example 
one of the furnaces is capable ot 
producing 1000-Ib. ingots of copper 
alloys and 600-Ib. ingots of steels and 
high-temperature alloys. Others pro- 
Continued on p. 166 
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ALL-PURPOSE TOOL 


. for Research and Production Control 
RCA ELECTRON MICROSCOPE 


(Model EMT-3) 


Wide-range magnification and easy 
operation now make the RCA Table 
Model Electron Microscope the 
basic buy for every research or 
production control laboratory. 

Spanning a range that begins 
within the capabilities of the light 
microscope range and extends to 
photographic magnification of 
= 40,000 X—the RCA Electron Mi- 
4 croscope Model EMT-3 has taken 
its place among basic laboratory 
instruments. 

Before you invest in another 
piece of laboratory equipment, in- 
vestigate the RCA Electron Micro- 
scope (Model EMT-3) as a way to 
more precise results and greater 


speed. For information write: 
Radio Corporation of America, 
Scientific Instruments, Dept. 72U, 
Camden, N. J. 


Training Assistance. A plus value offered by RCA to 
purchasers of Electron Microscopes is the initial training of 
their personnel in the fundamentals of Electron Microscopy. 
Operation and application of the instrument are fully 
demonstrated at RCA by skilled staff technicians. i 


x —6,000% 
nifications 15001 + Lenses 
{to 40,000 photogrer rogres* di permanent-Magne gcoptional 
atroined microscoPy - precision lenses studies 
Permits -roscopy © for the 
from light me bili 
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are ent. 
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@ Electron Microscopes 


@ Vacuum Units 
SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA @ Shudow Caster 


@ Vacuum Leak Detector 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N.J. © Electron Diffraction 


® In Canada: RCA VICTOR Company Limited, Montreal Equipment 
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| help spring producer boost output 


350% in 30% less floor space! © q 


110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They're available in any metal or alloy, mesh or weave, length or width. 
They can be used under practically any conditions . . . from temperatures 
as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 
You can rely on his experienced advice to recommend just the right type 
of wire mesh belt for your process. Look under “Belting-Mechanical” in 
your classified phone book for the Cambridge office nearest you. 


widely used specificati for conti 
heat treating. Canbridge 


FREE BELT MANUAL tells how Cambridge belts can BELTS 
be used in your industry. Also includes useful 
data on conveyor design, metallurgical tables and 


belt specifications Write for your copy today —_ 


The Cambridge Wire Cloth Co. 
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Vacuum Furnaces 


Continued from p. 164 

duce melts of approximately 50, 100 
and 300 Ib. for metals other than the 
light alloys 

Ingots from these furnaces are 
fabricated into a variety of products 
for sale to industry. Much of the 
present output is going into pilot 
production lots in’ various applica 
tions. A subsequent article will de- 
scribe the characteristics of some ot 


the improved metals and allovs so 


manufactured, 


Cast Furnace Resistors” 


ETALLIC HEATING ELEMENTS such 
as electric resistors are usually 
manufactured from drawn or rolled 
wire or strip. Cast elements are 
rarely used because of the difficulty 
of casting the small sections, com 
bined with the brittleness of the 
alloys; their life is unsatisfactory 
mainly because of porosity which is 
commercially unavoidable in certain 
alloys (for example, the SO-20 Ni 
Cr) with the present foundry tech 
nology. The Russian investigators 
found that additions of Ca, Mg, Ce 
Ba, and Li to allovs (nominally) SO 
20 Ni-Cr, 15-30 Cr-Ni (balance Fe 
and 25-5 Cr-Al (balance Fe pro- 
duced satisfactory cast elements. 
They show litth porosity have high 
ohmic resistance, good plastic prop- 
erties, and improved life in service 
Laboratory melts were made in a 
basie-lined induction furnace, but in 
order to find whether the inoculants 
could) be safely added to larger 
masses, a number of melts were 
made in a larger basic arc turnace 
Metallic calcium was easily absorbed 
by the first two parent alloys men 
tioned above. When introduced into 
the aluminum-containing alloy it 
produced «ll considerable flash ind 
caused turbulent but not danger- 
boiling of the metal in the 
ladle. Introduction of metallic lithi 
um into the molten metal is very 
difficult because the formation of 
LiS from residual sulphur and the 
evaporation of lithium nitride is ac 


companied by a strong explosion 


Continued on p 16S 


*Digest of “Heating Elements for 
Electrie Resistance Furnaces Cast 
From Inoculated Alloys” (in Rus 
sian) by N. S. Kreshtshanovsky and 
4. D. Sventshansky in Foundry Pr 
luetion, 1952, Ni p. 6-11 
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YOUNGSTOWN 
Cold Finished 
CARBON AND ALLOY 
STEEL BARS 
Uniformly satisfactory 
in-service because— 
Machinability is 
outstanding 
Tolerances are 
uniformly close 
Metallurgical character- 
istics are rigidly 
controlled 


General Offices: Youngstown, 
PIPE AND TUBULAR PRODUCTS - CO 


OF PRODUCING STEEL 


@Here’s why the bars you get from Youngstown will 
meet your exact requirements. They're drawn from 
steel produced by an organization that’s been making and 
rolling highest quality steel for 50 years 

Youngstown Cold Finished Carbon and Alloy Steel 
Bars are furnished in standard shapes and sizes, in both 
coils and straight lengths. For further information, 


phone or write our nearest District Sales Office. 


io - Export Office: 500 Fifth Avenue, New York 36, N. Y. 
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Cast Furnace Resistors 


(Continued from p. 166) 
Additions of barium were easy. Ceri 
um was added as ferrocerium to the 
Cr-Al-Fe alloy, and as mischmetall 
(an alloy containing the other rare 
earths) to the Cr-Ni alloys. Mag 
nesium was used in the form of a 
Ni-Mg master alloy for the Cr-Ni 
alloys; but with the third it produced 
similar effects to lithium as men 
tioned above. 


The effect of the different inocu 


lants on microstructure was funda 


mentally the same in the % x 16-in 
cast specimens as in the 900-Ib. in 
gots. As-cast ordinary 80-20 Ni-C: 
shows large columnar crystals in in 
gots, transcrystallization in small sec 
tions, and porosity in both. Addition 
of calcium or magnesium eliminates 
the pores entirely, results in very fine 
grained small sections, reduces ihe 
columnar zone and refines the inne: 
part of the ingots. Cerium up to 
0.6% had little effect except for 


METAL 


Like many top industrial plants. 
GEOMETRIC TOOL COMPANY 
DIVISION, Greentield 


Die Corporation, New 


Tap and 

Haven. 
Conn.. had heard of the efliciency, 
economy and quality of Sentry 
heat treating .. . they decided to 


vive a Sentry furnace a trial. 


Again, as in so many instances, 
actual performance proved Sen- 
try’s claim of larger economy and 
high quality. Geometric is now 
using Sentry on a standard pro 


duction basis. 


Visit ws at booth 1103, Metal Show, Cle 


Wag 


Sentry Model Y Furnace at CLeometric 


Fool Company Division, Greenfield Tap 


and Die Corp., New Haven, Conn 


4d Ohio, week of Octot th 


Request Catalog G-3 
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reducing porosity. Lithium (0.2%), 
in addition to eliminating the pores 
also. eliminated columnar crystals 
The Cr-Ni-Fe alloy had no porosi 
ty but a strongly developed trans- 
crystallization zone. All the inoculat 
ing elements except calcium refined 
the grain and halved the thickness 
of the columnar zone in the 900Tb 
ingots of this analysis. Cerium caused 
the latter zone to grow until it some 
times reached the center of the ingot 
The effect of calcium and mag 
nesium was the same in the Cr-Al-Fe 
alloy as in the others; cerium did re 
fine the grain but to a lesser extent. 
Addition of 0.75% Ca, 0.3% Mg 
0.6% Ce, 0.2% Li, or 0.5% Ba in 
hibited entirely grain growth of 80 
20 Ni-Cr after 500 hr. at 2300°F 
These inoculants are very strong 
degasifiers “Vacuum-melted” Cr-Ni- 
Fe contained 2.7 ce. H, per 100 g.; 
the metal was dense, fine grained, 
and columnar crystals were absent. 
When a similar melt was blown with 
hydrogen for 10 sec., the residual 
hydrogen was 16.4 ce. per 100 g., 
and columnar zone appeared, cou 
pled with extensive micro-porosity 
mainly along the grain boundaries 
After continued blowing with hvdro 
gen for 30 and 60 sec., the magni 
tude of these adverse effects in 
creased rapidly, and large pores de 
veloped eventually. Ca, Mg, or Li 
in the amounts indicated, reduced 
the hydrogen content to between 
half and a third of its original value 
with a simultaneous retrogression of 
the phenomena just enumerated 
Alloving with these alkaline or 
alkali-earth elements improves the 
life of the heating elements by in 
hibiting melting at the grain bound 


aries. Presumably, nonmetallic in 


clusions of low melting point are 


fluxed out by these reactive metals 

These small additions also strong 
lv influence the life of the heater 
After heating at 2300°F 
for 250 hr. by 
through them, the plain Ni-Cr alloy 


elements. 


passing current 


shows extensive fusion of the grain 
boundaries throughout the entire se« 
tion; this is absent from the inocu 
lated allovs. However, keeping the 
ordinary Ni-Cr casting in an inde 
pendently heated furnace for the 
same time does not produce the 
above changes. It is suggested that 
concentration of inclusions especial 
ly sulphides—at the boundaries re 
duces the active CcTOSS section as far 
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THE SENTRY COMPANY 

INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT 


Hoski hr el 
mocouple alloys urate 
ly register exhau t temper 
atures of jet aircraft engines 


Heating elements made ot 
Hoskins Chrome! give long life 
ervice in industrial electric 
furnaces, home appliances 


Hot stuff for hot jobs! Hoskin 
Alloy 502 ts widely used by 
industry for many heat resist 
ant mechanical applicatior 


You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions .. . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases 


And what's responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat... immune to the corro- 
sive atmospheres created by combustion of high 


octane fuels. What's more, it’s readily applied 


by fusion to form 4 non-porous protective 
facing over the basic valve forging 


But 717 is only one of several specialized 
nickel-chromium alloys developed pro- 
Among the others: Alloy 
known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys 


duced by Hoskins 


. unconditionally guar- 
anteed to register true temperature 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there's Hoskins CHROMEI 

the original nickel-chromium resistance 
alloy used as heating clements and cold resistors 
in countless different products 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 


NICKEL CHROMIUM 
WIRE j 


2... 
2 
4 


METAL 


WILSON. 


“Rockwell” 


WILSON “Rockwell’” 
Hardness Testers 


The Best...Costs less...to Use 


@ When you use WILSON “‘ Rockwell’’ Hardness Testers to check 
your products during various stages of manufacture, you will be 
sure. You will prevent costly complaints from your customers. 
The long experience of WILSON’S Standardizing Laboratory en 
gineers is your assurance of top quality and accuracy in the 


**Rockwell’”’ Testers you buy. 


Six Important Features 


1 Totally enclosed, dirt and dust-proof ‘“‘Zerominder” dial 


gauge 


2 Gripsel clamp screw for quick change and proper seating 


of penetrator 


3 All controls grouped conveniently 


4 Enclosed, easy-to-reach variable speed dash pot 


5 Stainless steel elevating screw 
6 Standardized weights 


WILSON Makes a Complete Line 


There are two types of WILSON Rockwell’ 


Hardness Testers 


. Regular and Superficial. They come in many styles with 


accessories for testing flats, rods, rounds, and odd 
shapes. For micro-indentation hardness 


testing, there is the WILSON TUKON 


Write for information and let 


ACCO us make recommendations 
LA 


PROGRESS; PAGE 170 


*Trade Mark Registered 


230.F Park Avenue, New York 17, N. Y. 


Cast Furnace Resistors 


Continued from p. 168 

s current conductivity is concerned, 
thereby increasing the resistivity 
vhich leads in turn to localized over 
heating and fusion. Evolution of 
free hydrogen and microporosity cre 
ated thereby at the boundaries ag 
gravates the situation still further 
The inoculants not only degasify the 
liquid alloy but also lock up the 
sulphur in stable compounds instead 
of easily melting eutectics. Inocu 
lated allovs are dense and inclu 
sions are dispersed and harmless 

Ihe heating elements must be of 
simple but rigid design. A Vee cross 
section is advocated with O.08-in 
wall thickness, in. high, and 
with a bottom radius of 0.3 in. A 
single element has the form of re 
versed U’s arranged into a continu 
ous wave with overall length = of 
about 10 in. and height of 6% in 

Phe pouring temperatures differ 
according to composition but for 
80-20 Ni-Cr, 2700 to 2725°F-. rep 
resents the optimum. Suitable sand 
molds may be prepared from 70 to 
75% sand, 25 to 20% quartz flour, 
2.5% linseed oil, and some minium 
(red lead) and gypsum added with 
2.57 water. These were dried tor 
tto 5 hr. at 40074 

Service trials with calcium-treated 
heater castings vie Ided very. satis 
factory results No. deterioration of 
properties was found after 1100 hy 
at 2000°F.. S60 hr. at 2200°F.. on 
235 hr. at 2400°F. 

\. Potakowskt 


Process of Bainite 
Formation” 


HERE ARE still a few mysteries 

remaining in the metallurgy of 
steel, and one of the most fase inating 
of these shrouds the formation of 
bainite. Theoretical and experimen 
tal work has led to a rather clear 
understanding of the mechanisms of 
pearlite and martensite formation 
Similar attacks have been made on 
the bainite problem by numerous 
investigators, but these have not 
been particularly successful. For ex 
ample, it has not been clear whether 


(Continued on p. 172 


*Digest of “The Formation ot 
Bainite,” by T. Ko and §. A. Cottrell 
Journal of the Tron and Steel Insti 


tute, Vol. 172, November 1952, p. 507. 
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FOR INDUCTIO 
SPECIFY WES 


Leader for Years in Total KW in Use_ yur, 
of experience gained by Westinghouse from hundreds of 
induction heating installations throughout industry can be 
applied now to your own heat-treating needs. You arc 
assured of reliability — proved by the fact that the total 
kilowatt-hours generated by installed Westinghouse induc- 
tion heating equipment has exceeded, year in year out, that 


of any other manufacturer. 


And you know that Westinghouse, as a manufacturer of 


you CAN BE SURE...1F ITS 


N HEATING= 
TINGHOUSE 


boch motor-generator and radio-frequency-generator in- 


duction heating units, is in a 


position to recomine nd 


equipment without bias for your specific requirements, 
Whatever your heat-treating problem, inquire about these 


etherent, versatile tools now, Call your Westinghouse 


represcentauye or write: 


Westinghouse Electric Corpora- 
tion, Electronics Division, Induction Heating Section, 


2519 Wilkens Avenue, Baltimore 3, Maryland. 


"Higher ratings can be supplied for any specific purpose. 


Westinghouse 
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you're using 
THE MOST 
EFFICIENT FINISH? 


If your production involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 
you owe it to yourself... 
and your customers... 

to investigate 


for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


IF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 


specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 
you'll find Iridite prevents underfilm corrosion and soap 


formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES— 


investigate zine plate and Iridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 
ventional chrome plating . . . or [ridite (Metcote) as a treat- 
ment for copper that eliminates the need for buffing in the 


copper-chrome system; produces a sparkling bright finish! 


directory or write direct. 


fridite is approved under Yovaernment ipecifications, 


Research Prooucts 
INCORPORATED 
4004.06 £. MONUMENT STREET « BALTIMORE 5. MD 


Process of Bainite 
Formation 


Continued from p. 170 
the lattices of bainite and austenite 
are coherent (as in martensite for- 
mation ) or are incoherent (as in the 
austenite-ferrite reaction). Further- 
more, as Ko and Cottrell point out 
it is not known whether bainite forms 
by a process of nucleation and 
growth (as ferrite and carbide do) 
or instantaneously as does martensite 

Another important question is 
whether there is any real difference 
in the mechanism of formation of 
‘upper’ and “lower” bainite. Ko 
and Cottrell have attacked the prob 
ke m of bainite formation in a uTnigue 
and illuminating manner, and their 
results have clarified many of the 
problems and have led to a rather 
clear understanding of its formation 

The acicular aggregate of ferrite 
and carbide particles, called bainite 
has been studied extensively since 
its discovery by Davenport and Bain 
in the late 1920's. Inasmuch as the 
transformation from austenite to 
bainite requires time, it has been 
thought by many to be a process 
involving nucleation and growth. 
Early investigators were handi 
capped because the light micro- 
scopes they used were unable to 
resolve the fine structure of bainite 
This obstacle was eventually sur 
mounted with the aid of the electron 
microscope which showed that bain 
ite is an acicular structure composed 
of ferrite containing dispersed parti 
cles of carbide 

A number of suggestions have 
been made concerning the process ot 
bainite formation, Davenport and 
Bain originally thought that lower 
bainite forms as martensite which 
tempers rapidly, so they called it 
“martensite-troostite.”” Somewhat 
later, Bain, Weaver and Portevin 
concluded independently that bain 
ite forms as supersaturated ferrite 
which begins immediately to reject 
carbide particles. 

In 1940, Greninger and Troiano 
suggested that bainite formed as an 
aggregate rather than as single phase 
crystals. A few years later, Hultgren 
arrived at the same conclusion 

In 1942, Smith and Mehl found 
that bainite plates in a series of 
specimens increased in both width 


and length during the time bainite 


(Continued on p. 174 
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Wyman- Gordon — specialists in the vital forgings of the internal 
combustion engine since its inception —is today the largest producer 
of crankshafts for the automotive industry and of all types of forgings 
for the aircraft industry. Be it ecrankshafts and other vital forgings 
for the piston type engines or turbine wheels and impellers for turbo 


jets—there is no substitute for Wyman-Gordon experience. 


Standard of the Vudustry for More “Than Sixty Years 
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Behind the doors of the Truck-Type 
Core-Baking Ovens pictured here 
lies a story . . . another example 
of the versatility and engineering 
“know-how” that Peters-Dalton 
can offer you in solving your 
baking and drying problems. A manufacturer with limited floor 
space wanted core-baking ovens installed that would be easily 
and quickly accessible for plant trucks when handling cores for 
baking. PD engineers studied his production requirements and 
space limitations—designed and installed this cost-cutting, efficient 
and compact core baking system. Overhead doors lift automati- 
cally to permit truck placement of pallets in the spacious core 
ovens with this overhead installation. Handling time is cut to the 
minmum; the most is made of limited space. 


PD engineering experience and production ability can open 
“doors” for you—doors that seem closed due to inadequate 
facilities, space limitations, or poorly designed equipment. PD 
engineers can design the oven best suited to your special require- 
ments. For more detailed information—write, wire or phone. 


Py) Hydro-Whirl Paint Spray Booths Pp) Industrial Washing Equipment 


a) Drying and Baking Ovens ®W Hydro-Whirl Dust Collecting Systems 


17932 Ryan Road 
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Process of Bainite 
Formation 


Continued from p. 172 
was forming; therefore, they con- 
cluded that bainite forms by a proc- 
ess of nucleation and growth. This 
conclusion had also been reached 
by Foster and Scheil, who made sim 
ilar experiments in Europe. 

Studies of the habit planes in the 
austenite which govern the orienta- 
tion of the bainite revealed that 
these planes change markedly with 
the temperature of transformation 
being near those for pro-eutectoid 
ferrite at 450°C. (842°F.) but close 
to those of martensite at the low 
temperatures. 

Recently, theoretical analyses of 
bainite formation have been made 
by Zener and by Fisher. They have 
attempted to calculate the shape of 
the isothermal transformation curves 
for bainite by assuming that bainite 
forms as supersaturated ferrite free 
from strain, and by a mechanism 
similar to martensite formation. 

Ko and Cottrell have attempted 
critical experiments which are meant 
to resolve the uncertainties which 
still exist. They used eight steels 
ranging in carbon from 0.32 to 1.08% 
and containing various amounts of 
nickel, manganese, chromium and 
molybdenum. Specimens of these 
were polished sealed in evacuated 
silica tubes, austenitized and then 
quenched to the isothermal trans 
formation temperature At different 
intervals of time, the bainite reac 
tion was interrupted by heating the 
specimen to a temperature at which 
the remaining austenite decomposed 
rapidly to pearlite Thereafter the 
spec When Was cooled and examined 
under the microscope Additional 
experiments were also performed 
with a hot-stage microscope so that 
a continuous record of the bainite 
formation could be obtained Their 
results are illustrated with 18 micros 

The basic feature studied by Ko 
and Cottrell was the relief of the 
surface of the transformed speci- 
mens. A ‘martensitic type of reac- 
tion, in which there is homogeneous 
distortion and coherency of the lat- 
tices, causes a relief effect on the 
surface; the formation of pearlite 

a nucleation and growth process 
does not. Thev found that bainite 


forms by coherent growth from 
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Olsen Model 1200—DeLuce Super with electronic recorder. 


another OLSEN 
we 
SUPER “L” 


ina 


govern ment 


laboratory 


This Olsen Super “L” Model 120D, with a capacity of 120,000 Ibs., is one 
of many in daily use by government and industrial laboratories throughout 
the country. The wide acceptance accorded this truly modern universal 


testing machine speaks for itself... maximum in testing versatility, 


accuracy and ease of operation at low cost. 
Only the Olsen DeLuxe Super “L”’ offers you all these features 


e Instant change of ranges while specimen is under load. 


e 50 to 1 spread of testing ranges. 


e Three separate ranges ... full capacity, 1/5 and 1/50 capacity. 
Available in 60,000 Ib.; 


120,000 tb.; 200,000 Ib.; 
300,000 400,000 Ib.; 


e Zero setting for all three ranges—no adjustments or compensations when 
range is changed. 


500,000 tb.: and 600,000 e Selec@range electronic null balance indicating system which assures rapid, 
th. capacities. Meets all accurate load indication. 
AS.1.M., Army, Navy, and e Illuminated, non-glare 28" dial. 


Federal specifications. 


Hydraulic loading—low pressure psi—gives large piston area for stability 
and climinates leakage. 


e 30° clearance between screws ... ample for testing both large and standard 
size specimens. 


Separate cabinets—no shock transfer. 


Get all the facts about the 


TINIUS OLSEN two complete lines of Olsen 

Super “L” Universal Testing 

TESTING MACHINE co Machines — DeLuxe and Stand- 
“4 ard models. Write for your 

2030 Easton Road - Willow Grove, Pa. copy of Bulletin 47 today. 


Testing & Balancing Machines 
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ow you can own 


your own 


heat-treating plant 


Features include: 

1. Heating Furnace with range of 1000° to 
2400° F. automatically controlled (12” wide 
x 10” high x 18” deep). 

2. Tempering or Drawing Oven is recirculating 
type. Work is constantly bathed with even- 
ly distributed high velocity and held to 
constant temperature by automatic control. 
Alloy steel lined with perforated shelf, has 
range of 250° to 1100° F. (21” wide x 10” 
high x 18” deep). 
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low tn cost 
high in productivity 
compact in design 


Hundreds of shops are enjoying 


the advantages of their own heat-treating 
department with this new Waltz Heat-Treating 
Furnace. It heat-treats, quenches, draws, stress- 
relieves, normalizes, anneals, with controlled 
atmospheres. You avoid costly production tie-ups 
caused by waiting for expensive outside services. 
What a money-saver right from the start...what a wise 
investment! Mail the coupon for complete details. 


3. Furnace ond Oven doors equipped with 
foot treadles. 


4. Two Quench Tanks for oil and water, By 
means of double wall construction, oi! tank 
is entirely surrounded by water for cooling 
oil, thus producing more uniform quenching. 


5. Automatic electronic type controls 


6. Shipped ready to install by simply connect- 
ing gos and electric power line. 


A complete line of WALTZ standard or spe- 

cial heat-treating furnaces, using all types 

of fuels are built to suit your requirements. 
Write for comprehensive il 


bulletins, Dept. W 


company 


SYMMES STREET 
CINCINNATI, OHIO 


Process of Bainite 
Formation 


Continued from p. 174 
nuclei. The growth was relatively 
slow and could be followed under 
the microscope. The rate of growth 
varied with the temperature and 
depended upon the composition of 
the austenite. The authors concluded 
that in the bainite range of tempera 
tures, the difference in free energs 
between the austenite and the super 
saturated ferrite is too small to per 
mit the formation of martensite, be 
cause this reaction induces adverse 
strains. Bainite can form by coherent 
growth only when the removal of 
carbon from the bainite occurs to 
relieve the stresses accompanying 
the reaction. The driving force for 
the transformation is increased when 
the carbon content of the bainite 
is decreased. Carbon may be re 
moved from the bainite either by 


precipitation or, in) lower carbon 


steels, by the diffusion from bainite 
into austenite. At low temperatures 
the precipitation mechanism is the 
dominant factor. 

This investigation shows that the 
phase transformation in the bainite 
range occurs as a coherent growth 
process which is probably controlled 
at all temperatures by a diffusion 


process E. R. PARK! 


New Results on 
Oxygen in Gamma Iron* 


[7 HAS BEEN frequently suggested 
that many mechanical properties 
and metallographic structures, as 
well as corrosion resistance, are in 
fluenced by the oxygen in solid solu 
tion in iron. The object of this 
investigation was to determine the 
“solubility of oxygen” in gamma iron 
the term “solubility of oxygen” being 
defined as the maximum amount ot 
oxygen that can be taken up by iron 
before a separate oxide phase is 
formed. The published results on 
such absorption of oxygen are highly 
discordant. This may be due to fail 
ure to reach equilibrium between th 
solid phases present or to the pres 
ence of impurities in the iron. 
Continued on p. 178 
*Digest of “The Solubility of 
Oxygen in Gamma Iron”, by J. A 
Kitchener, J. O'M. Bockris, Molly 


Gleiser, and J. W. Evans, Acta 
Metallurgica, Vol. 1, Jan. 1953, p. 95 
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Though essentially put in to stop abrasion, this... 


Silicon-carbide hearth cuts fuel consumption 35% 


This furnace used to have a severe abrasion problem. It 
had a 3”-thick fireclay hearth covered by an alloy plate 
and railroad I-beam skid rails. Used tor preheating motor 
blocks, the skids had to withstand loads of up to 250 Ibs 
being dragged over them at furnace temperatures. The 
beams simply couldn't take it. They warped badly, and 
constantly needed straightening or replacing 

So they replaced the hearth and side tile with 2!4” 
thick CARBOFRAX™ silicon carbide tile, and scrapped 
the skids and the alloy plate. The motor blocks were then 
pushed directly over the new floor. That was over two 
and to date not one single CARBOFRAX 


years avo 


tile has shown enough wear from abrasion to be replac ed 


The only tile that have had to be replac ed are a few that 
were accidentally cracked when blocks were tipped over 
on them 

The amazing 357 fuel saving referred to above, has 
been a corollary result of this hearth installation. The 
tremendously fast heat-transfer rate of silicon carbide 
(11 to 12 times faster than fireclay) has meant that the 
furnace now heats faster, easier, and more uniformly 

This new-found efficiency, added to the labor and ma 
terials saved, means real profits indeed. Our 40-page 
booklet gives many examples. For your free copy address 
Dept. C-93, Refractories Div., The Carborundum Co 
Perth Amboy. N. J 


CARBORUNDUM 


Registered Trade Mark 
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Hatch-type furnace—for the heat treating of circulating the heated air. This method of heat- 
aluminum alloys—consists of atmosphere type ing holds temperature with little or no varia- 
burner, mounted on the lower end of the com- tion. Mounting the burner in the duct elimi- 
bination chamber to reheat the recirculated hot nates the necessity of an extra heating unit. . . . 
air through the furnace. A High Heat insulated Send us your heat treating problems ... our en- 
recirculating fan is standard equipment for re gineers will make a proposal without obligation. 
Bellescue INDUSTRIAL FURNACE COMPANY 
2626 Crane Est. 1910 Detroit 14, Michigan 


do your 


Ductility 
quick easy §& 


The turning of a single hydraulic 
control knob clamps the specimen, 
tests it, then releases it. The test is made 

in plain view, and the maximum pressure indicators show the 
result until reset. This highly sensitive sheet metal 

tester will take up to ‘is” thick specimens and exert up to 
30,000 pounds pressure, at any desired rate of speed. 
Hydraulic mechanism is all neatly enclosed. 

Write for catalog sheet and prices. 


DETROIT TESTING MACHINE COMPANY 


9384 Grinnell Ave., Detroit 13, Mich. 
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New Results on 
Oxygen in Gamma Iron 


Continued from p. 176 

In the preliminary tests. the pl k- 
up of oxygen Was determined by the 
change in weight of thin iron foil 
heated in a controlled gas mixture of 
either H.O plus He or CO. plus CO 
in a molybdenum-wound, vertical 
alumina-tube furnace. All of the gas 
mixture compositions allowed an ef 
fective partial pressure of oxygen 
slightly smaller than that required to 
form Wiustite nonstoichiometrit 
FeO). After determining the dis 
solved oxygen, Sievert’s law was 
used to calculate the amount of oxy 
gen that would have entered iron in 
equilibrium with FeO. The small 
amounts of hydrogen or carbon dis 
solved simultaneously were not be 
lieved to have a significant effect on 
the oxy gen in solid solution 

The following points were estab 
lished: 

1. At temperatures below 900 ¢ 

1650° F.) the rate of oxvgen solu 
tion was so slow that equilibrium 
could not be attained, even after 
heating a 0.002-in. iron foil for long 
periods of time. This appears to 
account for the gross discrepanc ies 
between the results of various work 
ers Who have attempted to equilib 
rate iron with iron oxide in the lowe: 
temperature range 

2. At 1000° C. (1832° F.) the 
solubility cannot exceed 0.01% oxy 
gen by weight. 

3. At higher temperatures, 
cially near 1400° C 
measurable amounts of oxygen were 
dissolved im the iron for example 
0.05% at about 1375° ¢ 2507° F 
and 0.12% at 1465° C. (2670° F 
However, the iron samples were con 
taminated with silicon from the 
refractory tube. 

4. Slightly impure iron foils show 
a verv high “apparent solubility” of 
oxygen compared with high-purity 
iron. 

5. High-purity iron foil, to which 
0.06% manganese was added, showed 
an enhanced oxvgen pick up which 
roughly agreed with the amount ex 
pected by internal oxidation when 
assuming that an ideal solid solution 
of FeO-MnO is formed. 

These observations show conclu 
sively that slightly impure iron can 


absorb appreciable amounts of OXY 
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ARDCO 


trd Street 


INC 
Chicago 438 


ALKA-DEO J)ERUSTING CESS An alkaline electrolytic process for rapid, 
removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on basis metal. Uses Enthone Compound 134 


COMPOUND 42 CLEANER AND RUST REMOVER FOR STEEL. A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 


other metals to prepare them for painting or organic finishing 


POWDERED COMPOUND REPLACES HYDROFLUORIC ACID. A dis 


“persing agent added to acid pickles to remove colloidal and siliceous films from 


metals. Also an additive for sulphuric and nitric acid pickles to promote faster 


pickling of stainless steel, aluminum and titanium 


ACIDA { YN AGENT STOPS ACID FUMES. A surface active material extensively 
used in acid pickles to reduce fuming, to give better wetting and to promote better 


pickling 


NHIBITOR & sTc j ATTA ON STEEL. An all-purpose inhibitor for acids 
including sulighnaste and hydrochloric acids to stop attack on steel during pickling 


Write for fully descriptive literature. 


ENTHONE 


DISTRIBUTOR STOCK POINTS 
R O HULL & COMPANY LH BUTCHER COMPANY 


1400 Parsons Court, Rocky River, Ohio 462% East Olympx Bivd., Los Angeles 2 4, California 
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4 DESCALER 2A POWDERED ACID PICKLING COMPOUND. A powdered acidic com- 
: hoes ' : pound added to water to make pickling solutions for iron and steel. Safer to handle q 
than sulphuric acid. Gives controlled acidity to prevent overpickling. 
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LARGEST SELECTION’ OF OBJEC 
TIVES, EYEPIECES, LIGHT SOURCES 
AND MEASURING ACCESSORIES ance 


AVAILABLE 


Send for complete 40-page 
brochure on Vickers 


SOLD AND SERVICED IN 


The R. Y. Ferner Co., Inc. 


VICKERS 


Metallograph 
THE Complete 


RESEARCH INSTRUMENT 
FOR... 


MICROSCOPY and 
PHOTOMICROGRAPHY 
Incident Light 
Transmitted Light 
Polarized Light 
Dark Field 
Positive Phase Contrast 
Negative Phase Contrast 
MACRO PHOTOGRAPHY 
to 39 
MICRO HARDNESS 
TESTING 
Loads 0.1 to 500 grams 
SURFACE TOPOGRAPHY 
Down to 0,0000001 inch 
OFFERING 
Excellent Optical Perform 
Rugged Construction 
Freedom from Effects of 
Vibration— Convenience in 
Operation without sacrifice 
of principles of correct op- 
tical design. The first me 
tallograph of the vertical 
design type 


THE UNITED STATES BY 
110 Pleasant Street 
MALDEN 48, MASS. 


IN CANADA: Cooke Troughton and Simms, Ltd. @ 61 College St., Toronto 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels—High Speed Steels 
Die Steela—Hot Work and Shock Resisting Steels 


Carbon Tool Steels. 
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New Results on 
Oxygen in Gamma Iron 


Continued from p. 178 

gen at oxvgen activities where no 
oxide of iron can form. There ap 
pears to be no doubt that this oxy gen 
forms oxide Ini lusions with elements 
having a higher affinity for oxven 
than iron (internal oxidation). At 
very low concentrations, however 
impurities such silicon do not 
readily react to form the thermody 
namically permissible phases. Prob- 
ably, nucleation is difficult) when 
such minute quantities of oxidation 
product have to be formed at the 
grain boundaries. 

\ new apparatus was devised to 
eliminate the contaminating effect of 
the hot refractories. The strips of 
high-purity iron were heated by thei: 
own electrical resistance while being 
subjected to a controlled CO-CO 
atmosphere in an all-glass vacuum 
apparatus. The strips were first re 
duced with pure, dry hydrogen. 
Hydrogen was again used after the 
CO-CO: treatment to remove any 
oxvgen dissolved in the Iron as water 
vapor. T he latter was measured as a 
gas after condensation from the 
hydrogen. 

Three out of four high-purity irons 
were found to absorb 0.002+0,.002% 
oxygen by weight in the tempera- 
ture range of 1330 to 1432° C. 
(2425 to 2592° F.) when using a 
CO-CO: ratio of 0.171. The fourth 
sample had 0.004+0.002% oxygen 
Since this sample had slightly higher 
impurities than the other three, the 
value of 0.002+0.0024 oxygen Was 
accepted as representing the gamma 
range oxygen solubility, for the high- 
est purity iron. Applying Sievert’s 
law for the mean temperature of the 
gamma range resulted in a value of 
0.003+0.003% oxygen, by weight, 
as the theoretical limiting solubility 
in iron in equilibrium with FeO. This 
value is lower than any recorded 
previously. 

It should be emphasized that these 
results were obtained with high- 
purity irons. However, all the sam 
ples contained impurities exceeding 
0.003%. Because of this, it was felt 
by the authors that the true solu 
bility of oxygen in pure gamma iron 
may be less than 0.001%. The fact 
that the oxygen dissolved was in- 
dependent ot temperature indicates 
Continued on p. 182 
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4 Years’ Service from 
D-H CAST CARBURIZING RETORTS 
at The TIMKEN Company 


The up-to-the-minute heat-treating department of The 


Timken Roller Bearing Company, at Canton, Ohio, 
states: “The retorts purchased from Driver-Harris, which 
we use in our #4 American Gas Furnace Company's ro- 
tary gas carburizers, have an average service life of 17,000 
hours.” 

On a basis of 2 shifts of 8 hours each per day, five 
days a week, this means that the average retort will stay 
on the job 4 years. 

And the job is no easy one. A normal load of rollers 
and small races for bearings weighs from 1,200 to 1,500 
pounds. The initial load of the day is raised to tempera- 
ture, 1750°F., in 11/2 to 2 hours. After being maintained 
at this temperature for 8 to 12 hours (depending on 
depth of case required), the load is dumped and the 
retort cold loaded again. 

In addition w being subjected to muluple, rapid re- 
heatings, the retorts are exposed to carburizing gas 


and 


Putting two and two together, 4 years’ service under 
these conditions spells excellent performance. Yet this 
does not represent the full picture. Approximately 20% 
of the initial cost of D-H retorts can be recovered from 
scrap—an important economy feature 


atmosphere inside oxidizing conditions outside 


Yes, for heat-treating equipment that is unexcelled for 
efficiency, economical service, and long life, Driver-Harris 
alloys are unsurpassed. Retorts made of world famous 
Nichrome* have averaged up to 24,000 hours in rotary 
gas carburizers operating at 1650°F., and 46,000 hours in 
vertical carburizing furnaces. Existing alloy conservation 
at present limits use to Chromax in such applications, and 
Chromax, too—as shown above—can “stand the gaff.” 


Consult with us. We'll gladly make recommendations 
to help you achieve wp-notch results with lowest beat- 
hour costs. 


Driver-Harvris Company 


HARRISON, 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco 
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METAL PROGRESS: 


What do you 
know about the 


Moly-sultide 


ALITTLE DOFS A LOT 


LUBRICANT ? 


You may have heard 
“about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 


the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
$00 Fifth Avenue 
New York City -36-N-Y- 


SEND FOR THIS FREE 
BOOKLET TODAY 
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New Results on 
Oxygen in Gamma Iron 


Continued from p. 180 
that the true solubility of oxygen in 
iron was not determined. 

These very low results are not 
believed to be in« ompatible with the 
evidence that oxvgen will diffuse 
through ordinary iron. In view of the 
ionic radii and lattice parameters, 
it was felt by the authors that the 
diffusion of oxvgen in iron is 
intergranular J. E. Srexer 


Oxiding—a Method of 
Hardening Metal” 


WIS ARTICLE, written for readers 

4 general scientific background, 
rather than for metallurgists, starts 
off with a consideration of the nature 
of hardening. A general picture is 
given of the atomic architecture of 
the metallic crystal, and how it is 
deformed plastically by one portion 
of the crystal slipping past another 
portion. Ease of slip (softness) is a 
function of the regularity of 
original crystallinity. Anvthing which 
disrupts the geometric “smoothness 
of the rows and ranks of atoms in 
the ervstalline body will interfere 
with easy slip and increase the hard 
ness. This is the familiar “slip inter 
ference theory” of hardening. 

Mr. Meijering shows briefly how 
the commercial methods of harden- 
ing fit into this theorv—the “marten- 
sitic” hardening of — iron-carbon 
alloys, the “work” hardening — of 
relatively pure metal, the hardness 
due to solid) solution effects, the 
“precipitation” hardening of various 
metal solutions. In addition there 
is the recent finding that intense 
irradiation by neutron bombardment 
generally hardens soft metals. All of 
these involve the displacement ot 
atoms from their natural sites or the 
production of secondary particles a 
few atoms in diameter, A useful 
degree of hardening is also associ 
ated with an enormously large num 
ber of these displacements, fairly 
uniformly distributed through the 
lattice verv close one to another. 

“Oxidation hardening, or rather 


hardening by internal oxidation, is 
(Continued on p. 184) 

* Digest of “Hardening of Metals” 

by J. L. Meijering; Philips Technical 


Review, January 1953, p. 203. 


HEAT TREATING 
FURNACES 


UP TO 2000°F. OR MORE 


This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular ear bottom fur- 
nace was designed for the heat 
treatment of chain up to 2000°F, 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses. including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayver Corp.—write 
for the new. illustrated folder today. 


Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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SOLDERING MADE E 


Here at last is the only 

flux ever developed that makes 

possible the _non-corrosive joining 

of all types of aluminum alloys by any 

soldering method manual, dip or mechanical. No 
cleaning is required after soldering is accomplished 

Aluma-Flux leaves no corrosive residue — soldered pieces 

are ready for use immediately. 


S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel — all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass: the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-Flux. 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, etc. Aluma-Flux shows no detrimental effect on any 
soldered joint 


S-X Aluma-Flux can be used with 100°; satisfactory results 
in powdered form as delivered, or in molten form whichever 
is most efficient for the job. Virtually any type of solder can 
be used. Aluma-Flux can be stored indefinitely without 
change of weight, or any impairment of fluxing efficiency. 
Being non-hygroscopic, it will not absorb water. 


In addition to its exceptional fluxing characteristics, 
Aluma-Flux offers many other cost-reducing, 
time-saving advantages... 


Weide Jodley for Complete 


ASY!" 


it 


Manufactured By 
ESSEX WIRE CORP, 
Wayne, Ind. 


The success of S-X Aluma-Flux 
in the soldering of aluminum is 
due to the action in which the 
flux initially reduces surface 
oxides and then immediately 
deposits a thin layer of plating 
material on the solder area. Oxi- 
dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol- 
der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro- 
sive flux residues to lower cor- 
rosion resistance of the finished 
joint. 


ALUMA-FLUX 16 READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS. 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by insulation and Wires Incorporated, St. Louis, Mo. 
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1534A Swinney Avenue « Ft. Wayne 6, Indiana 
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inum ingot means alum-— 
inum of uniform quality 
made to meet the most 
rigid chemical and physical 
specifications. Whether it’s 
for permanent mold, sand 
or die cast you can be eure 
with S-G ingot. 


Our complete modern re- 
search and testing labor-— 


atories are available 


help you secure just ‘the | 
right ingot to meet your 


SONKEN-GALAMBA 


MEMBER ALUMINUM RESEARCH INSTITUTE 


Riverview at 2nd Street 


e Kansas City 18, Kansas 


SPEEDS AND SIMPLIFIES HARDNESS TESTS 


New, Low-Cost Standard and Superficial Testers Offer 
Magnified Optical Readings; Automatic Load Changing 


Imported and serviced by 
OPPLEM COMPANY, INC. 
Established 1890 
352 Fourth Ave., New York 10,N.Y 
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Here they are—the first hardness testers to 
provide magnified optical readings. Only the 
new Galileo Hardness Testers project their 
measurements on a screen, with ball and 
diamond Rockwell scales easily visible at 
high magnifications; Brinell numbers easily 
obtained through readings on the screen 
And only Galileo enables you to change 
loads quickly and automatically by simply 
turning a dial. All loads are obtained by ex- 
act, precision-made weights, insuring abso- 
lute constancy in calibration. 

Exceptionally rugged and sensitive, the 
instruments are enclosed in dust - proof, 
grease-proof metal cases for trouble-free 
operation. Designed for Rockwell measure- 
ments on any type of metal within the range 
of 30 to 1000 Brinell units. They can also be 
used for Brinell tests, special loads and for 
Vickers measurements. Built-in oil damper 
with external control enables operator to 
regulate speed with which load is applied 
The Standard Tester provides loads of 31.2 
— 60 — 62,5 — 100 — 150 — 187,5—kgm; the 
Superficial Tester provides loads starting at 
5 kgm. Diamond cone and steel ball pene- 
trators. Maximum throat opening 7'2”. Wide 
range of accessories. Reasonably priced 

For details on the Hardness Testers and 
other Galileo instruments of modern func- 
tional design, write to the address below 


OPTICAL INSTRUMENTS 


Oxiding—a Method of 
Hardening Metal 


Continued from p. 182 


a method of hardening based on the 


formation of foreign molecules in the 
crystal lattice of the basic metal 
For example, on heating in air silver 
in which 1.5 % of magnesium has 
been dissolved, oxygen diffuses into 
the metal and combines with the 
magnesium atoms to form molecules 
of MgO. These molecules deform the 
silver lattice considerably by their 
large dimensions. Consequently, the 
metal becomes harder—the Vickers 
hardness increases from about 40 to 
approximately 170.” Since this ac 

tion depends on time, it is obviously 
possible to have a Case hardening 
effect. In fact, even after hundreds 
of hours at temperatures close to 
melting, the core will have a_ soft 
line down its middle. 

In such an example it is necessary 
for the gas (oxygen) to be able to 
diffuse more rapidly into the metal 
(silver®) than the alloying element 
(magnesium) will diffuse to the sur 
face, and the “affinity” of the solute 
(magnesium) for the gas (oxygen) 
must be considerably greater than 
that of the solvent (silver). If the 
latter stipulation is not met, large 
particles of compound will be 
formed rather than an infinite num 
ber of small ones—which is a con 
dition of proper hardening. 

No. surface oxide forms on. the 
silver in the above example. Copper 
will be quickly covered with a sui 
face layer of CuO, whereupon the 
ambient air may be replaced by 
inert oxygen and the oxide already 
formed will supply sufficient oxygen 
for the completion of the internal 
oxidation within the metal 

few 


hardening follow: 


examples of oxidation 


Sor Vickers HARDNESS 
VENT ONIDED 
Ag 15%Mg 10 170 
Ag | 10 160 
Ay | 10 135 
Ag 1. 10) 140 
1.5% 10 105 
L.5¥ 105 
| 165 
| 10 125 
l 10) 100 


*Other metals of this sort are cop 
per and nickel. 
Continued on p. 186) 
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IT WILL PAY YOU 
TO INVESTIGATE A 


DESPATCH 

Quick, Quench 
ALUMINUM 
HEAT TREATING 


FURNACE 


Specially Engineered to 
handle production problems 


VISIT BOOTH No. 2421 
METAL CONGRESS OCTOBER 19-23 fs 
Is your production schedule suffering be- sa 
cause of inadequate aluminum heat treat- 
ing equipment? You can eliminate this bottle- 
neck with a specially engineered DESPATCH 
bottom-entry, quick-quench Furnace for the 
solution heat treating of aluminum and alum- 
inum alloy shapes. Many leading aircraft plants 
report more production, better quality and low- 
er costs since installing modern DESPATCH 
equipment. 

These DESPATCH Furnaces are completely 
automatic, are electrically heated, recirculating 
type designed to operate at temperatures from 
350 to 1250° F. They are capable of tempera- 
ture uniformity within limits of plus or minus 
5° F. From work chamber to completion of 
quench is accomplished in considerably less 
than 10 seconds. 


=, 


Call, Write or Wire Now to Dept. P 

Ww) let DESPATCH TOP PHOTO: This DESPATCH furnace is being used for the solution 

not let DE! engineers analyze your heat treating of clumi end Gluminum olloy shapes. It heated 
heat treating problem now. They are ready to talk by 270 kw el heater. Lead th hilo 
things over with you, offer advice or design, build quench chamber 
and install the proper equipme nt for your plant. ¢ to quench tank. Complete quench ters than 10 seconds. 
There is a resident engineer near you, who will 
assist with your heat treating requirements. 


BOTTOM PHOTO: DESPATCH quick quench furnace of similar design 
being operated on defense production. Speed, uniformity and econ- 
omy ore also being ochieved with this modern, fully avtomatic unit. 


MINNEAPOLIS OFFICE: CHICAGO OFFICE; 
619 S.E. 8th Street 4554 N. Broodway 


Sales Offices in all Principal Cities 


PIONEERS 


IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 


SEVTEMBER 
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Curving, Coiling 


and Ring-Making 
INA 


COLD-ROLL 
FORMING 


MACHINE 


URVING and coiling to almost 
C any diameter, are two out of 
many operations which can be per- 
formed in a Yoder roll forming 
machine. As fast as formed, the sec- 
tions can be continuously coiled and 
cut to length to make rings for auto 
hub caps, headlights, wheel trim, 
stator rings, etc., at a huge saving 
in cost of materials and labor. 


Among other operations which can 
be tied in with cold roll forming 
may be mentioned embossing, notch- 
ing, perforating, welding, flattening, 
lock-seaming, filling and closing 
tubular shapes, wrapping, edge 
trimming, etc, 

In the design and assembly of pro- 
duction lines of this character, the 
know-how of the Yoder engineering 
staff is at your service. The Yoder 
book on Cold Roll Forming deals 
broadly with the most important 
phases of the subject. Ask for it. 


THE YODER COMPANY 


5595 Walworth Ave., Cleveland 2, Ohio 


Cold-Roll 
FORMING 
MACHINES 
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Oxiding—a Method of 
Hardening Metal 


(Continued from p. 184) 

No example of the oxidation 
hardening of iron could be found, 
although oxygen can diffuse readily 
into hot iron. On the other hand, 
nitriding of steel is a process of the 
same general nature widely used. 

Coagulation of oxides also causes 
“inner oxide films” in some alloys 
containing rather strong concentra 
tions of base elements (such as 95-5 
Cu-Be alloy). These more or less 
coherent lavers of oxide roughly 
parallel to the metal surface, may 
impede the internal oxidation in the 
deeper parts of the metal. 

The hardness obtained by oxida 
tion hardening is less sensitive to 
subsequent treatment at high tem 
peratures thar that obtained by cold 
working or precipitation hardening 
which is a definite advantage. The 
occurrence of intercrystalline brittle- 


ness is a disadvantage. BE... 


A Canadian View of 
Atomic Power® 


ANADA has a very fine experi- 
* mental reactor at Chalk River, 
and another under construction esti 
mated to cost $30,000,000 They 
use natural uranium for fuel and 
heavy water for moderator. Their 
neutron efficiency is not high enough 
to work as a true “breeder” reactor 
although it should be remembered 
that operations involve the produc 
tion of a neutron by fission of an 
atom of U2*°, and its capture by an 
atom of U*">. causing its transforma 
tion into plutonium—an element 
which itself is fissile and thus takes 
place of the original atom of U2** 
which has disintegrated. A normal 
medium-power reactor could not be 
expected to produce as much plu 
tonium as the uranium?*" con 
sumes, most of the loss being due to 
absorption of neutrons in the cool 
ing system and walls of the reactor 
core. The main point is that there 
really is not any great economic dif 


ference between a reactor which is 


(Continued on p. 188 


* Digest of “Development of Power 
From Atomic Energy in Canada” by 
I. N. MacKay; Engineering Journal, 
June 1953, p. 699. 


PANGBORN 
SPEEDS UP 
PRODUCTION, 
LOWERS COST 


witH precision 
FINISHING - 


Pangborn Hydro-Finish 
Cabinet Removes 
scale and direc- 
tional grinding 

lines .. . holds tol- 
erances to .0001” 
and prepares sur- 
faces for painting 

or plating. Liquid 
blast reduces cost- 


ly hand cleaning 
and finishing of 
molds, dies, tools, 
etc. Models from 
. «+ $1410 and up. 


AND DU 


Pangborn Unit Dust 
Collector Traps 
dust at the source. 
Machine wear and 
tear 1s minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- 
rial. Models from 
$286 and up. 


Pangborn Blast Cleaning Machines 
for cleaning tanks, bridges, struc- 
tures quickly and economically. 
Portable and stationary models, 6 
sizes ... $188 and up. Cabinet for 
cleaning small metal parts better 
and faster . . . $319 and up 
Write for details on these machines 
to: PANGBORN CorpPorATIon, 1800 
Pangborn Blvd., Hagerstown, Md. 
— 
Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Contro! equipment 


ngborn 
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it’s easy to get any brazing output 


you want with EASV-FLO 
SILVER BRAZING ALLOYS 


Here's the formula: 
1. Prepare the assemblies for brazing with the alloy preplaced 
in a form suited to the joints. 


2. Use a fast heating method such as oxyacetylene torch, gas- 
air burners, electrical induction, furnace, etc. 


Plan a set-up that will keep assemblies moving steadily to 
and through the heating station. 


Here's an example from a company specializing in metal join- 
ing — Salkover Metal Processing of New York, Inc., Long 
Island City, N.Y. 


Above are the parts —a brass valve 
and the cap of a fire extinguisher 
body, with the 9/16" square of .005°” 
EASY-FLO 35 used to join them. At left 
is the turntable and gas-air burner set- 
up, with close-up of burner station 
below. 


Operator at right puts caps 
on turntable and alloy 
squares on caps. He also 
flips finished assemblies into 
water barrel. Operator at 
left applies Handy Flux and 
sets valves on top of alloy. 
Output —720 per hour —or 
one every 5 seconds — and 
every one strong and per- 
manently leak-tight. 


GET BULLETIN 20 FOR FULL DETAILS 


It covers correct joint design, alloy forms for preplacement 
and fast heating and production methods. Also tells why you 
are assured of strong, leak-tight joints when you braze with 
EASY-FLO low-temperature silver brazing alloys. 


HANDY & HARMAN OFFICES and PLANTS 


BRIDGEPORT CONN 
PROVIDENCE 


CHICAG 


General Offices: 82 Fulton St., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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<, 
CLEVELAND OW'O 
DETROIT mICH 
OS ANGELES Cat 
TOPONTO, CANADA 
MONTEEA CANADA 
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Insulated 
Thermocouple Wire 


Extension Lead Wire 
FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL _ 


IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felted Asbestos 


Asbestos Broid 
Weatherproof Braid 


Glass Braig Polyvinyy Plastj 
Stic 


Nylon Braid 


id 
Stainless Steel Armored Brai 


Silicone Treated 


Cotton Braid Lead Jacket 


The home of "SERV RITE" 
Full Particulars on Request 


'GORDC 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 15 - 3000 South Wallace St, Chicago 16, II! 
Dept. 15. 2035 Hamilton Ave, Cleveland 14, Ohio 
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A Canadian View of 
Atomic Power 


(Continued from p. 156 

just breeding and one which just 
is not 

At any rate, the plutonium pro 
duced remains in the fuel and con 
tributes to the nuclear reaction to 
an increasing extent as the original 
fissile material is used up. This 
vreatly extends the amount of en 
ergy which may be extracted from 
the natural fuel, without any chem 
The im 
portance of this is obvious; at Chalk 


ical or other reprocessing 


River considerable effort has been 
devoted to developing methods of 
obtaining more energy from the fuel 
To date it has been found prac 
ticable to get many times as much 
energy from the uranium fuel rods 
us was possible three years ago. 

A characteristic of a reactor is 
that, within wide limits, its power 
or heat release 1s independent of 
its size—once the size is sufficiently 
large. Since size and cost go hand 
in hand, it follows that a low-pow 
ered reactor is uneconomical. It is 
likely, also, that units will have to 
produce 500 megawatts of heat per 
hour from a volume which might 
be a cylinder a dozen feet in diam 
eter with about the same height. 

At the present time, costs of a 
commercial power plant are largely 
speculative. It is necessary to build 
one to know-—also to learn how to 
build better ones. Based, however, 
on the estimated costs and efficiency 
of the new Chalk River reactor, Mr. 
Mackay estimates that a 125,000 
kw. atomic power generating station 
will cost: 

Heat producer $20,000,000 

Turbo-generators 10,000,000 


Transformers 6,250,000 
Toral $36,250,000 


or $290 per kw. as compared with 
1950 costs of hydro-electric stations 
in Ontario of $215, and $160 fo 
steam-electric plants in the United 
States. 

Obviously, no privately owned 
firm would build atomic power plants 
as long as hydro-electric sites are 
available, but the only sizable one 
left in Ontario is the St. Lawrence. 
It follows that in the relatively near 
future, at least in Ontario, competi- 
tion with steam and not hydro power 
should be considered 


(Continued on p. 190) 


MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness ts assured by 
heat-treating im electric furnaces on which che 
temperature is closely controlled by electric eyes 


Set AB (Burs) AF (Files) 


Sets AB & Al Per Set 
1 set $11.05 net 
2 to Il sets 9.75 net 
12 of more 8.45 net 


The above sets, with 44” diameter shanks, are 
composed of the & most popular sizes for gen 
eral use 

Over 200 sizes and shapes (total over 75,000 
pieces) are carrned m stock for mmmediate 
shipment 


DEMAGNETIZER—Model D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws, 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production-line 
etching tool. With six heats effective on 
small parts and also on large pieces such as 
shovels, castings, etc Complete with ground 
lead, heavy metal case, etc 

Send for new Catalog No. 29 with 64 pages 

of Maintenance, Production and Safety 

Fquitment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohie 
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Continuous Mesh Belt Conveyor Furnaces, 
with moderate width and length of belt, for 
medium capacity in sintering pressed fer- 
rous and non-ferrous metal powders. 

Continuous Roller Hearth Furnaces for 
larger capacity of pressed metal products 
loaded in trays. 

Batch Type Furnaces in many sizes. 

Fuel-Fired Furnaces for temperatures to 
2000” F., equipped with alloy muffle. 


SINTERING POWDE 


Electric Furnaces with resistance elements 
for temperatures to 1800° F. and Globars 
to 2400° F. 

Cooling Sections may be provided for 
cooling product to any required temperature. 

Provision in furnace and cooling section 
for sintering in protective atmosphere. 

Get our recommendations to fit your re- 
quirements. 


W. S. ROCKWELL COMPANY 


FURNACES * OVENS * BURNERS * VALVES * SPECIAL MACHINERY 
2043 ELIOT STREET + FAIRFIELD, CONN. 


RED METALS 


The Clark Hardness Tester 
is precision built to give 
guaranteed precision results. 
Thousands of Clarks, with 


years of service all over the 


world, attest to this. 


The surprisingly low price 
includes the precision Clark 
Diamond Cone Penetrator, 
as well as Steel Ball Pene- 
trators, a wide assortment of 
and 
other accessories. Available 
in two models, for Standard 
and Superficial “Rockwell” 
hardness testing, each with 
choice of 8", 12", or 16" work 


Anvils, Test Blocks, 


capacity. 


Before you invest in any 
hardness tester, get the facts 
about the low price, speedy 
delivery, and guaranteed accu- 


racy of the Clark. Write today. 


THE MOST FOR YOUR 
“ROCKWELL TESTING” 
DOLLAR! 


CLARK 
HARDNESS TESTER 


10202 FORD ROAD 


CLARK INSTRUMENT, INC. 0's 
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A Canadian View of 
Atomic Power 


Continued from p. 15S 
Mr. MacKavy’s figures for annual 
operating costs are 
Amortization (10%) $3,625,000 
Fuel, operations 


and maintenance 2.000000 


Tora. $5.625.000 


or 7.5 mils per kw-hi compared 
with average of 5.32 mils trom steam 
plants in the U. S.). It can be con 
cluded that the atomic power sta 
tion would have some chance of 
competition with steam, even if no 
revenue were obtained from the 
sale of plutonium A reasonable mat 
ket for this byproduct would strong 
ly tavor the atomic power station 

L.. R. Hatstad, director of reactor 
development for U. S. Atomic En 
ergy Commission, is quoted as say 
ing I hope, sooner or later, our 
country will be the position ot 
declaring that for stationary power 
plants and large blocks of power 
we cannot afford to use petroleum 
( ~ ought to be good enough 

Mir. Mackay concludes: “It should 
he borne in mind that the demand 
for power is expe ted to exceed the 
possible supplies on the continent 
sometime between 1975 and the 


vear 2000 unless entirely new sources 


of energy are developed GS 


Permanent Magnets 
From Micropowders” 


ris Now possible to make satistac 

tory) permanent magnets from 
pure iron. Such magnets are being 
made in Great Britain, these being 
pressed from very fine pow ders 
known as micropowders The 
force ot ron powder cle nds 
on its) size Powders, prepared by 
high-temperature reduction of iron 
compounds above micron 
cm. in size), are known to be useful 
because of their low losses. On the 
other hand, powders less than 0.1 
microm size have high COCTCIVG 
forces and can be made into useful 
permanent magnets 

It has been found that coercive 
forces approaching L000 versteds 


Continued on p. 192 


*Digest of “Iron Powder Mag- 
nets,” Engineer, May 22, 1953, p. 
740-741. 
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FABRICATED 


GREATER PRODUCTION 42a aa 
AUTOMATIC PICKLE-WASH CYCLE 
gor Valve Stems 


Shown in the two photographs are start-to- 
finish steps of an automatic oval travel cycle 
for bright dips and washes of Schrader brass 
valve stems. The baskets (9” x 9” x 9”) were 
made by Rolock from 18-8 stainless steel to 
carry 75-1b. loads. This system replaced hand 
pickling and has greatly increased produc 
tion, lowered hour costs considerably. 

Basket No. 1 is hopper loaded ... Nos. 2, 3, 
1.5 show progressive positions thru tanks. At 
No. 6. bottom latch of basket has been auto- 
matically tripped, releasing load thru a chute 
to carrier...and at No. 7, bottom is closed 


This is a typical example of Rolock cost-reducing equipment for 

handling metal parts thru finishing operations . .. either heat or corro 

sion resistant baskets, crates, trays, retorts, muffles, tanks, sinks, ete 
See ROLOCK at Booth 2011, METAL SHOW, October 19-23, Cleveland, Ohio 


Whatever your requirements, 
by an air gun and is ready for reloading. 


Some baskets have been in use for 9 years. SEND FOR CATALOGS B-8 (Heat Treating) or B-9 (Corrosion Resistant). 


Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS. PITTSBURGH 


FAIRFIELD, CONN. 


for better work 


ROLOCK INC. - 1222 KINGS HIGHWAY, 


Easier Operation, Lower Cost 
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Constder 
these outstanding 
features of 


New Luster-on 


OBRA 


The Chromate Finish For 
Producing Inhibited and 
Lustrous Finishes on 
Copper, Brass or Bronze. 


@ Produces a permanent lustrous 
finish even in recessed areas. 


@ Stands over 100 hours standard 
salt spray 


®@ Assures very long life 


@ Can be handled immediately 
after treatment cycle —- no stain- 
ing or finger marks 


@ Replenishment required only to 
replace dragout 


@ Exhaust of bath in use is optional 
not required 


@ Excellent paint bond qualities 


Sh 


New Luster-on 


COBRA 


fer 
®@ Inhibited and lustrous finishes on 
copper, brass or bronze 


@ Use on solid or plated copper or 
brass 


@ Cleaning and deoxidizing cop- 
per and brass parts 


@ Removing flux on soldered parts 
luster-on — the first in the field 
and still the leader 


Write for full data sheets and send 
@ part for free processing 


*Patent applied for 


THE wt Comical | 
CORPORATION 


70 Waltham Ave., Springfield 9, Mass. 
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Permanent Magnets 
From Micropowders 


(Continued from p. 190 
could be obtained from pure iron 
powder made by reducing ferrous 
formate in dry hydrogen. The best 
results were obtained with a particle 
sizes of 0.01 to 0.1 micron. Below 
this size range coercive force rapidly 
drops off. These experimental pow 
ders are difficult and hazardous to 
prepare, since they rapidly oxidize 
spontaneously in air and must be 
kept under a liquid such as benzene 
Theoretically, properly oriented elon 
gated iron particles of the right size 
should have a coercive force ap 
proaching 10,000 oersteds. 

Magnets made from iron powder 
were first developed and patented 
by the Société  d’Electro-Chimie 
d'Electro-Metallurgie et des Aciéries 
Klectriques 


dUgine, in France. 


“Gecalloy” powder magnets are now 
being made under license in Great 
Britain by Salford Electrical Instru 
ments, Ltd. 

Permanent magnets are made. in 
quantity by high-pressure 
of the 


temperature hydrogen reduction of 


molding 


powders prepared by low 


iron compounds. Their density is 
fto5¢g a little over half 
that of iron. After pressing, they 


per Ce., 


ire sprayed with a plastic and dried 
in infrared ovens. Thes can either 
be pressed alone or with at binder. 
The latter 


electrical resistivity. The 


greatly increases thei 
powders 
can be molded to accurate dimen 
sions without final grinding. The 
low temperatures used permit the 
inclusion of shafts, pole pieces, or 
other metal inserts 

In practice, powders containing 
up to 30% cobalt are being made 
The 30% 
energy product of 1.7 million gauss 
comparable to that of 
The lowest grade powder 


cobalt) material has an 


oersteds, 
Alnico 
magnets have an energy product of 
0.5 million. The utilization of cobalt, 
in terms of energy product pet 
pound of cobalt, is superior to that 
in cobalt permanent magnet. steels 

These magnets have isotropic 
magnetic properties. The ratio of 
remanence to coercive force can be 
widely varied by changing the press- 
giving the designer 
a range of properties which would 


ing technique, 


a number of dif- 
]. ]. Becker 


otherwise involve 
ferent allovs 


A simple method of 
controlling temper. 
atures in: 

© WELDING 


© FLAME-CUTTING Also 
© TEMPERING available 


© FORGING in pellet 
© CASTING and 
MOLDING liquid 
© DRAWING form 


@ STRAIGHTENING 
HEAT-TREATING 
IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has gives up 
been reached. to 2000 
readings 


Available in these temperatures ( F) 


13 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 | 313. | 600 | 1150 | 1700 
za | 325 | 650 | 1200 | 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 | 388 900 1450 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


CORDON: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 15 - 3000 South Wollace St., Chicago 16, III. 
Dept. 15 - 2035 Hamilton Ave., Cleveland 14, Ohio 
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Mahon Automatic Dip-Cooting Machine. Paint tank moves 
up and forward at conveyor speed to immerse parts. It 
then lowers away and moves back to its original position 
and repeats. Paint Level and Temperature is maintained 
by continuous circulation through Flexible Lines. 


Mahon Conventional Type Hydro-Filter Spray Booths, with “Hydraire” Flood Sheet, Designed 
to meet the Specific Requirements of a Home Appliance Manufacturer, 


Should YOUR PRODUCT be SPRAYED, DIPPED or FLOW COATED? 
or does it demand a COMBINATION of these COATING METHODS? 


In some plants, where our advice on finishing methods has been sought, 
we have found parts being flow coated when substantial savings could 
have been effected in the over-all finishing costs through the employ- 
ment of the dip method—savings in thinner, paint, initial cost of equip- 
ment and maintenance...and the dip method, in this particular operation 
would have provided a better finish with fewer rejections. It is therefore 
wise to get expert advice when confronted with a finishing problem, 
regardless of what the part or product may be. Many factors enter into 
the basic and all-important decision on method or combination of 
methods to be employed to produce the finest results at the lowest 
possible unit cost. Mahon engineers, with a background history covering 
thousands of complete finishing systems—including Dip, Flow Coating 
and Spray Equipment—are in a position to make sound, unbiased 
recommendations on the “HOW” to finish any product under any 
conditions or production requirements. Over thirty years of experience 
in planning, designing, building and installing finishing systems of every 
type for every conceivable product painted on a production basis, has 
equipped Mahon engineers with a wealth of technical knowledge and 
practical know-how not available to you elsewhere ... can you afford 
to rely on less when so much is at stake? See Mahon’'s Insert in Sweet's 
Plant Engineering File, or write for Catalog A-654. 


THE MAHON COMPANY 


HOME OFFICE and PLANT, Detroit 34, Mich. © WESTERN SALES DIVISION, Chicago 4, It 


Interior View of Typical Mahon Dip-Coating equipment, 
The Finish Baking Oven is located above this enclosure, 


Engineers and Manufacturers of Complete Finishing Systems— including Metal Cleaning, Pickling, and Rust 
Dated teehee ee Contes Machine and Drip Tunnel, Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow Coaters, Filtered Air Supply Systems, 
utomatic contro aon ae con be a to ond Drying and Baking Ovens; Cofe Ovens, Heat Treating and Quenching Equipment for 
Maintain constant temperature of coating material, Aluminum and Magnesium, and other units of Special Production quipment 


¢ 
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SPEED CASE 


STEEL PLATE 


3 MAKES AMES HARDNESS TESTER $ 
° A BETTER INSTRUMENT® 


Ao 4 Ames Portable Hardness 
Tester manufactured by Ames Precision 
Machine Works, Waltham, Mass. is shown 
above. The dial is direct reading, indicating 
Rockwell A,B.or C scale hardness 
on thicknesses up to 4”. 
Frame of the Ames Model 4, and several 
other models, is machined from Speed 
Case (X1515) low carbon, open hearth 
steel plate, supplied in flame cut blanks, 
as shown at right. The machined frame 
is shown in lower view, after magnifier 
retaining arm (I) and dial support (2) 
have been silver soldered to frame. 
Speed Case has proved ideal for this 
application for three reasons: (1) 
Available flame cut to close tolerance. 
(2) Ease of machining, longer tool life, 
more readily polished and (3) Superior 
physical properties rendering it more 
suitable for a precision instrument. 
Probably one of the Speed Steels—Speed Case, Speed Treat or Speed 
Alloy—can cut your costs while improving 
your product. Send for literature. 


DISTRIBUTED BY 
Brown-Wales Co., Cambridge-Hartford-Auburn, - Bridgeport Steel Co., Milford, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y. - Burger Iron Co., Akron, Ohio - Grammer, 
Dempsey & Hudson, Inc., Newark, N. J. - Earle M. Jorgensen Co., Los Angeles-Houston- 
Oaklend-Dalias - Passaic County Steel Service, Inc., Paterson, N. J. - Peckover's Ltd., 
Montreal-Toronto - Peninsular Stee! Co., Detroit, Mich. - Pidgeon-Thomas Iron Co., Mem- 
phis, Tenn. - Horace T. Potts Co., Philadelphia-Baltimore-York, Pa. 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 
Hammond, Indiana. Plants: Hammond and Indianapolis, Indiana 
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Swarf Recovery” 


HE TERM “SWARF” used in Eng- 
land is the approximate equivalent 
in North America of 
scrap metal,” 


“nonferrous 
although it includes 
grindings and floor sweepings as well 
as machine cuttings and borings. 

Mr. Thews urges the importance 
of starting right at the source to sep- 
arate and keep separate metal 
of varying composition. Minimum 
classification would be white metals, 
light metals, and copper-base mate- 
rial. Considerable effort is warranted 
to avoid contaminating any of these 
with ferrous metal. He draws atten- 
tion to the desirability of drying all 
such material to avoid the steadily 
increasing oxidation products. The 
large surface area of swart compared 
to its weight can easily result in 25% 
of oxidized metal, which naturally 
reduces recovery by simple melting. 

We are reminded that fine ‘ly di- 
vided iron cannot readily be removed 
by magnets, as the particles adhere 
strongly to the swarf. The desirabil- 
ity of removing oil and grease is 
mentioned. Sometimes the values re- 
covered may offset some of the oper- 
ating costs. Solvent methods of oil 
extraction are discussed and reasons 
advanced for favoring trichloreth- 
ylene over carbon tetrachloride. 
(Modern commercial solvents are 
frequently to be preferred to either 
of these chemicals.) The simple 
process of burning off the oil also has 
its place. 

The merits of briquetting and bal 
ing are touched upon, and details are 
viven for a homemade baling Mhia- 
chine where the cost of a modern 
commercial machine is not warrant 
ed by the small amount of material 
to be handled. 

Those having swarf consisting of 
a mixture of fusible white metals 
and copper-base alloys will be inter- 
ested in two recovery units described 
in detail with sketches. One consists 
of an inclined revolving wire mesh 
cylinder operating in a furnace the 
temperature of which is kept  be- 
tween 750 and 850°F.: the white 
metal melts and drains away and the 
copper-base material passes on sub 
stantially free from the white metal. 

H. |]. Roast 

*Digest of “Metallurgical Treat- 
ment of Swarf”’, by E. R. Thews, 
Metal Industry, Dec. 21, 1952, p. 521; 
Dec. 28, 1952, p. 535; Jan. 4, 1953, 
p. 
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Speed 
Steels 
smce 1856 GH. 
OLLIDAXNY 


YEARS OF CONTINUOUS USE with 
NO SIGN OF BREAKDOWN... |. 
Years of human experience is adequate aan 

that Copper Alloys effectively resist the destructive 
forces of time. Throughout the ages and especially 


today, Brass and Bronze Alloys coupled with skilful 
. consistently prove themselves best 


craftsmanship . . 
for applications involving continual use, constant strain 
and exposure to the elements. The Casting. shown is isa 


testimony of this fact 


LAVIN & SONS, INC. 
Refiners of Brass, Bronze and Aluminum 
Producers of Zinc Bave Die Casting Alleys — < 

3426 S. KEDZIE AVENUE CHICAGO 23, ILLINOIS 
tee 


REPRESENTATIVES IN PRINCIPAL 
1953; PAGE 195 


SEPTEMBER 


> 
| 
2, 
- ‘Me é - rs 
i 
le 


MARKS THE SPOT 


Where (a7penter Helps You in Your Work with Stainless 


Getting better machined finishes, 
longer tool life and fewer rejects on 


Stainless jobs is the answer to— 


@ increased production from 
every shift 


® more parts from every pound 
of material 


To make Stainless Steel do its best 
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ler 


for you, take advantage of the help 
Carpenter can provide. We'll be glad 
to give you personal help in the shop 
and useful printed information that 
makes it easier to work with Stainless. 


The new Carpenter Stainless Slide Chart 
quickly gives you information your 
men need to know. It gives the relative 
workability for many grades, useful 


information for jobs where you do 
blanking, deep drawing, forging, heading, 
machining, welding, etc. You will also 
find a complete table of information 
on the physicals for the Stainless 
grades. Just drop us a note, on your 
company letterhead indicating your 
title, and we will put your Carpenter 
Stainless Slide Chart in the mail for you. 


The Carpenter Steel Company * 133 W. Bern St. « Reading, Pa. 
Export Department; The Corpenter Steel Co., Port Washington, N. Y.—"'CARSTEELCO” 


| g Free-Machining Stainless | 


tokes the problems out of production 


Call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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A Customer Reports: 


**Production Cests Reduced... Product Improved 


with Asareo Continuous-Cast Bronze”’ 


> 
>. 


The Denison Engineering Company. Columbus, Ohio, useé ASARCG 
Continuous-Cast Bronze rod in preference to ordinary sand-cast bronze for several 
important parts (cylinder barrels, shoes of piston-and-shoe assemblies, of its 

heavy-duty hydraulic pumps and fluid motors. The alloy is 


copper, tin, 2.57 lead, and 3.5% nickel 


This company finds the following advantages in Asarcon Bronze: 
1. Reduced machining time; can be machined on automatics. 
2. Less scrap; the rod is delivered in exactly the diameter and length desired. 
3. Stronger finished product; because of exclusion of impurities and even dispersion 
of alloy constituents, physical characteristics are substantially better 
than those of the same alloy cast by other methods. 


All Asareon stock for machining is Medart-straightened and furnished within 
a general tolerance of +0.004” to —0.006”" on Tube concentricities 


are within 15°, of wall thickness. 


\s proved by Denison, Continuous-Cast Bronze can save you money. A variety 
of alloys and special shapes in lengths up to 20’ can be east to order Use coupon 


below for free catalog containing 


complete descriptive material. 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 


Please send me a free es py ot the 12-pa « catalog 


American Smelting and Refining Company 


send @ salesman 
OFFICES: Perth Amboy Plant, Barber, New Jersey + Whiting, Indiana 
West Coast Sales Agent 
KINGWELL BROS. LTD., 457 Minna Street, San Francisco, California Name litle 


ompany 


Addres 
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Micromax 
Temperature Control 


Microcarb Atmosphere 
Control 


ad T-620(42) 
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Homocarb 
Furnace 


The addition of Microcarb Control broadens the 
scope of the Homocarb Method to handle more types of 
heat treatments and steels than ever before. Microcarb 
Control provides automatic control of the active carbon 
in the furnace atmosphere . . . a control which is simple 
to set, and which draws a continuous record of percent 
carbon for each heat-treat cycle. 

With Microcarb Control it is now possible to: 1. harden 
steels under a protective atmosphere which neither adds 
carbon nor decarburizes the surface of the steel; 2. homo- 
geneously carburize thin section parts from a low carbon 
steel to a specified higher carbon content; 3. restore de- 
carburized surface layers to a specified carbon content 
to match the core; and 4. case-carburize steels to con- 
trolled maximum surface carbon content. 


Microcarb Control can be added to your already- 
installed Homocarb furnaces by your own maintenance 
crew. For more information just write us at 4927 Sten- 
ton Ave., Philadelphia 44, Pa., or contact the L&N 
office nearest you. 


instruments automatic controls « furnaces 
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That's McCormick Steel of Houston, Texas! By install- 
ing an Airco No. 50 multi-torch cutting machine, they've 
boosted steel orders with an entirely new type of 
service ... 

Here's how it works: customers supply an outline 
drawing or paper cutout of the required part. An 
“electronic eye” traces the guide with hairline accuracy. 
Irregular shapes, inside and outside square corners, 
obtuse angles, slim slots and intricate contours the 


a steel 
warehouse 


witha 


Airco No. 50 Travograph takes ’em all in stride. Circles 
up to 12 feet in diameter — thicknesses up to 6 inches! 
By keeping all 8 torches in operation, McCormick mass 
produces intricate shapes so accurately that further 
machining is, in most cases, unnecessary. 

The Airco No. 50 Travograph cuts light plates, heavy 
slabs, billets or forgings ... to minute tolerances... with 
virtually no limit on shape or size. Complete details are 
available by contacting your nearest Airco office. 


Air REDUCTION 


60 East 42nd Street °* 


New York 17, N. Y. 


Air Reduction Sales Co. * Air Reduction Magnolia Co. « Air Reduction Pacific Co 


Represented Internationally by Airco Company International = 


Divisions of Air Reduction Company, Incorporated 


at the frontiers of progress yow ll find 


~— 
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Your Method 


of Inspection? & 


Ir you depend on machining to locate 
hidden defects in parts or material, you pay an 
exhorbitant price for “inspection”’—through 
wasted labor and machine time. Further, there 
may be defects “getting by” that can later cost 
someone plenty in trouble and dollars. 
Machining defective materials is a dead loss! 
Inspection with *Magnaflux is the modern, 
economical way that locates defects before ma- 
chining. It is fast, non-destructive and accurate. If 
there is a defect Magnaflux locates it— positively, 


clearly and unmistakably, whether it is a surface 


or subsurface crack, a forging lap, a tear, or 
what have you? Inspection on an engineered 
Magnaflux unit proves cheaper than even visual 
inspection, as well as more effective. 

Magnaflux inspection is a proved way to turn 
wasteful losses into profitable operations. That is 
mighty important to you today. Take just a min- 
ute or two right now to write for full particlars. 


*Magnaflux and Magnaglo are U.S. Registered 
trademorks of Magnaflux Corporation 


What Magnaflux is, and how it saves 
money, is described in booklet 
“Seeing Isn't Always Believing.” 
Write for your free copy. 


€Cr. 


MAGNAFLUX <&% 


MAGNAFLUX CORPORATION 


A 


7346 W. Lawrence Ave., Chicago 31, Illinois 
New York 36 © Pittsburgh 36 © Cleveland!5 @ Detroit !! © Dallas 9 ¢ Los Angeles 58 


cereenmavion 


Reg. U. $. Pet. OF 
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Export Distributor: Curtiss-Wright Corp. 


@ In Canada: Williams & Wilson, Ltd. 
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YOU WILL FIND US AS USUAL 


Q)ut in front at the Main Entrance” 
AT THE 1953. NATIONAL METAL SHOW IN CLEVELAND 


where the continuing ADVANCE in G.A. DESIGNS for increasing 
Defense Production, as well as the Casting Quality, reflecting continuing 
and acéelerated Research Development Process Contral,is best 
SEEN, to be fully appreciated. 


GENERAL ALLOYS COMPANY, BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


BRANCH BALTIMORE BUFFALO DENVER HOUSTON MUNCIE 
Emit Gathmann, Ir R. E. Lynd Tracy Jarrett William E. Grice Co Geo. O. Desautels Co 
513 Park Ave 812 Tacoma Ave 95 So. Ammons St 1512 Pease Ave Wysor Bidg.. P.O. Box 77* 
OFFICES BIRMINGHAM CHICAGO DETROIT INDIANAPOLIS NEW YORK 
Harry G. Mouat Co General Alloys Co General Alloys Co Geo. 0. Desautels Co General Alloys Co 
AND 544 American Lite Bide 224 S$. Michigan Ave 4-147 Gen"! Motors Bide 27302 N. Meridian St 50 Church St 
BOSTON CLEVELAND FORT WAYNE MILWAUKEE ag 
REPRESENT- General Alloys Co E. E. Whiteside Geo. 0. Desautels Co Walter Gertinger, tne C. Leatherby 
4105 West First St 1211 St. Clair Ave 416 Utility Bidg 610 West Michiaan St $00 S. Main St 


ATIVES PHILADELPHIA ST. LOUIS Sharpsburg, Pa 
John P. Clark Co Associated Steel Mills, tre 
1428 South Penn Square 1841 Se. Kingshighway 


THERA ODP 


ant 5 Of r-, 


P E R F 0 RM A N C E C L A I M S$ call for proof—especially when the subject is elec- 


trodes. You can make electrodes with every one of the features you know they should have—controlled 
density, uniform structure, high mechanical strength, low electrical resistance. And you can be pretty sure they'll 
give top performance. But to be really sure you have to get on-the-job proof. At IGE that’s just what we do. 
Before we put any new-type electrode into production, we first put it into actual electric-furnace operation. We 
test it, we study it, we learn everything there is to know about its behavior. That way, when we make our per- 
formance claims, we're not just guessing. We know IGE electrodes produce higher tonnages. We know they last 


longer. And we know we can say to you, with perfect confidence: Specify IGE! 


INTERNATIONAL GRAPHITE <{(b> & ELECTRODE DIVISION 


SPEER CARBON COMPANY 


St. Marys, Pennsylvania 


Other Divisions: Jeffers Electronics + Speer Resistor 
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Corrosion-resistance and strength 


Superheated steam scorches across them... centifugal 
force tries to tear them apart... and an out-of-balance 
turbine would be disastrous. That's the punishment 


these steam turbine blades have to take. And, that's 


. the reason why they're forged and machined from 
Republic ENDURO Stainless Steel Bars. 


ENDURO stubbornly resists corrosion ... and rust. 
It maintains its great strength at high temperatures. 

' : It can be accurately and economically forged and 
machined. 


Three different forms of ENDURO bars are used in 
turbine blade manufacture: hot rolled bars for forg- 
ing larger blade sizes; cold finished bars for machin- 
ing smaller sizes; and a cold finished special section, 
one of many such sections produced by Republic's 
Union Drawn Steel Division. 

Have you an application in which you need increased 
strength? ... increased resistance to corrosion? . 
plus economical machining? Then, investigate 
Republic ENDURO Stainless Steel...in hot rolled or 
cold finished bars, and in wire. Ask Republic for metal- 
lurgical assistance in applying them, too, Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


REPUBLIC 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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CARBORTAM: produced by TAM‘, 


is an effective ladle addition to: 


1 promote hardenability, at low cost, in low 
alloy forging steel and wrought iron. 


2 provide ductility in steel castings. 


3 recent production tests indicate successful 
use for Boron additions in all types of 
Boron steels. 


Get complete facts on the advantageous use 
and economy of improved Carbortam in 
your operations by writing our N.Y.C. office. 


*TAM and CARBORTAM are registered trademorks 
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TAM 


PRODUCTS 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS. N.Y 


AND NOW... 


PHOTOMICROGRAPH OF 
ORDINARY SAE 4340 


PHOTOMICROGRAPH OF 
FERROVAC 4340 


4340 


for Alternating Stresses 


TESTS on vacuum-cast metals show improved fatigue and stress VACUUM-MELTED 

properties. The extraordinary cleanliness and freedom from gases of METALS AVAILABLE 

Ferrovac 4340 are illustrated in the photomicrographs above. FROM VMC: 
We believe manufacturers using 4340 in alternating stress appli- FERROVAC® $2100 


An inclusion free, high fatigue 
cations will find these improved characteristics of great importance in 


increasing product life 


chromium-carbon steel 


FERROVAC 4406 


An inclusion free, chromium 
Commercial quantities of vacuum-melted metals are now being 

carbon stainless steel 
produced in Vacuum Metals Corporation's new expanded facilities. 
On order Vacuum Metals will supply test or commercial quantities vacuum-cast to Customer 

Specificauons 
of vacuum-cast metals to customer specifications. 
HIGH PURITY METALS VACUUM METALS CORPORATION 
GH VACUYU CASTING pe ° ° 
Subsidiary of National Research Corporation 


GF (Gos Free) METALS 70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 
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CCOLOY—TRADE NAME FOR 
THE FINEST HEAT AND CORROSION 
RESISTANT CASTINGS MANUFACTURED 


B EFORE YOU BUY ANY 


CASTINGS, BE SURE TO SEE YOUR 
NEAREST ACCOLOY ENGINEER FOR 


ASTINGS THAT 
ARE ENGINEERED FOR EFFICIENCY IN 
DESIGN AND GIVE LONG SERVICE LIFE 


Simple as ABC, isn't it—but most effective 
because these castings show a profit for your 
production-line schedule. 


ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. wivisiow 
CHAMPAIGN, ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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NATIONAL METAL EXPOSITION 


NATIONAL METAL CONGRESS 


Royal 
Welcome 


For America’s most honored 


At no other place and at no other time in 1953 
will the power and vitality and productive genius 
of the vast and basic metals industries of 
America be so forcefully and so clearly 

demonstrated as in Cleveland’s Public 
Hall this October. 
Here . . . in bold, animated, live-action display 
will be the newest... the finest . . . the most 
wanted developments . . . and here, too, 


will be the alert, the wise, the 


idea-seeking men who make the metals 
industries go forward. 


AND CONGRESS. 
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Using 
Special Alloy Steel 


Probably not more than 5 pct of all alloy- 
stecl applications justify the use of special 
grades. And these relatively few cases are 
the ones in which the main propertics 
sought are resistance to heat, or corrosion, 
or low-temperature impact. Generally 
speaking, there are no other advantages 
to be gained by using special grades of 
alloy steel. 

In the remaining g5 pet of all applica- 
tions, whether civilian or military, the 
standard AISI grades of alloy steel will 
meet the usual requirements for strength, 
hardness, and ductility. 

There are two big advantages in using 


standard grades. (1) Their chemical ranges 


usually fall within closer limits than those 
of the non-standard grades. This means 
that standard methods of heat-treatment 
can be used, and the results can be pre- 
dicted to a closer degree. (2) Smaller ton- 
nages of standard grades can be bought, 
eliminating the need for large, costly 
inventorics. A non-standard grade 1s pro- 
duced and sold only in heat lots. 

If you have any kind of problem con- 
cerning alloy stecls, their heat-treatment 
or applications, you can count on our 
metallurgists for unbiased advice. We 
manufacture and sell the entire range of 
AISI standard grades of alloy steel, as well 


as special-analysis steels and carbon steels. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacitic Coast 
Steel Corporation, Export Distributor: Bethlehem Steel Export Cozporation 


BETHLEHEM 
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STEELS 


partners 


in papermaking 


With the distinction of having introduced cast stain- 
less steels into the paper industry and having been a 
leader in the development of alloy materials required 
for handling sulphite and sulphate liquors or for 
* withstanding the combination of abrasion and corro- 
| sion brought on during hydration, fibrillation and 


fraying of the fiber, Cooper Alloy has long enjoyed 
an enviable partnership with producers of 
pulp and paper. 
/ 


And as this amazing industry continued to keep in 
step with the demands of an expanding population 
and an evergrowing industrial need, it has learned 

to call with confidence upon the experience and 
know-how of Cooper Alloy engineers, metallurgists, 


designers and foundrymen. 


\ If stainless castings fit in with your equipment con- 
| struction requirements or your processing needs, we 
| would like nothing better than the chance to put our 
| services at your disposal. For a simple, accurate 


story of our facilities, experience and type of thinking 
may we send you a free copy of our booklet 
“Thirty Years of Progress’? 


OOPER ALLOY 
¢ y/ THE COOPER ALLOY FOUNDRY CO. ¢ HILLSIDE, N J 


5 


Los Aegeles San framcisce Houston Civcage Detrort 
Leading producers of STAINLESS STEEL volves, fittings and castings 


() Please hove your representative call 
Name Position 
Compony 


Address 


7 

(1) Please send your new booklet “Thirty Yeors of Progress 
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HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
ean be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 


indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections 
beyond the capacity of the 
standard base. 


Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 


Throat--4” deep 
Weight 


ments of the Bureau of Standards. 


BOX 606A 


ARDMORE, PENNA. 


PORTABLE 


Cap-—10”" high 


27 Ibs 


ANDREW 
KRING 


2400 F. 

attained quickly with 

“BUZZER” High Speed 
Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 


NO BLOWER or POWER-NECESSARY 
--- just connect to gas supply 


“BUZZER” Atmospheric 

Pot Hardening Furnaces 

assure even heat up to 
1650° F. 

Used for Salt, Cyanide and Lead 


Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
“BUZZER catalog today. 


CHARLES A. HONES, rnc. 


123 So. Grand Avec. Baldwin, L.I.,N. Y. 


METAI 


HEAT!.. 
Uniform 
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For every laboratory purpose, where temperature 
must be uniform, spot-controlled or graduated zone- 
by-zone — for tensile, creep and stress-rupture tests, 
etc.—the use of Marshall Tubular Furnace is 
indicated. 
This localized control of temperature is a feature of 
Marshall Furnaces. They provide an elastic type of 
temperature regulation for short or prolonged tests. 
Would this type of Furnace be the answer to your own 
research needs. At aircraft and automotive laborato- 
ries, in atomic research, they are giving resultful 

’ service. Write for Bulletin. Marshall Products Co., 
270 W. Lane Ave., Columbus 2, Ohio. 


Controlled 


| | HIGH SPEED Gos FURNACES 
| 
4 (GY 
= 
. FURNACES - CONTROL PANELS 


JUST 
PRESS 
HANDGRIPS 
10 


TEST HARDNESS OF ANY SIZE, 
SHAPE, TYPE METAL... 
DIRECT DIAL READINGS 


ACCURACY GUARANTEED BY INDIVIDUAL CALIBRATION 


AVAILABLE IM: © Rockwell “A” Range 35-75 Scale 


* Rockwell “B” Range 5-100 Scale 


Rockwell “C” Range 6-70 Scale 


Brinell Medium Range 100-440 Scale 


© Rockwell “15N” Range 70-95 Scale 


Brinell Low Range 50-260 Scale 


Write today for Booklet ET 456 or demonstration in your shop. 


NEWAGE intTERNATIONAL 


ERNST PATENT 


portable metal hardness testers 


MADE IN US & 
NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
NEWAGE (CANADA) LTD., 1174 BAY STREET, TORONTO 


Price 
less pyrometer 


$175 00 to $450.00 


For tool room, 
laboratory and machine & 
shop work—Here’s new sim- 

plicity and quality in an © 

Atmospheric Heat Treating Furnace for the 
400° F. to 2000° F. range. Temperatures are 
easily adjusted and controlled for a variety 
of heat treating jobs. This completely pack- 
aged unit is ruggedly constructed, has a one- 
piece, heavy gauge welded steel shell, heavy 
4,” insulating refractory lining and carbo- 
rundum hearth. 

Uses any commercial gas—Eclipse Burner pro- 
duces a clean, hot fire of maximum efficiency, 
requires only simple manual adjustments. 
Heat-up time from room temp. to 1800° F. 
is 50 minutes. 


DIMENSIONS AND SPECIFICATIONS 


Price 
Door BTU 
Hearth less 

x 5” 70.000 217500 

74,” 12” x 18” 90.000 e250 

x 12” x 2 120,000 #575 00 

x 12” x 30” 10.000 #450 00 


Extro for pyrometer, $59.00 
Ask your Eclipse Engineer for Bulletin 0-20 
ECLIPSE FUEL ENGINEERING CO. 


1127 Buchanan St. + Rockford, Ilinois 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LID. TORONTO, ONTARIO 


The 


to solve your heat treating problems 


BROTHERS 
OVENS 


Continuous-type stress relieving and paint boking oven 


For over 50 yeors, Young Brothers hos designed and built ovens for the 
leading firms in every field. The specialized knowledge ond experience 
gained in thousands of successful oven installations is available to 
meet your porticulor needs. Young Brothers has a proud history of 
continually developing batch ond conveyor ovens for new processes, 
moterials and pro.‘ucts. 

Take advantage of the specialized engineering and construction skills 
thet hove solved both old and new heat-treating problems. Consult 
with Young Brothers first, for all your oven requirements. 


Write for Bulletin 14-1 


YOUNG BROTHERS COMPANY 


1829 Columbus Road 


Estob. 18696 
Cleveland 13, Ohio 


IT TAKES TOP INSTRUMENTATION 
TO DO TOP RESEARCH 

Whatever your research job, JAco makes 

instruments that will help you do it faster, 

more easily and with greater precision, So 

why handicap your research results with 

make-do or unreliable equipment —~get 

the JAco Instruments right for your 

job and see how often difficult jobs 

become routine. 


@ 


Processing Unit 
comteined 


computing Gommes 
end emulsion 
curves 


B rite for catalogs 


JARRELL-ASH COMPANY 


26 FARWELL STREET NEWTONVILLE. mass 
SALES OFFICES 
Cai 
Devonshire Orive 


CHATTANOOGA QUEENS NOY 
143) Brood Street 80.54 230% Street 


13680 Ave 
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NOW...a really simplified portable 
ECLIPSE MODEL" AHT” 
ce 
[ree 
sensitivity end high 
oom of 
: 
source 
mete. 
end 
equipment one 
low-cost poctoge 
24 Mater 
comptetely 
resolution ond 
disperse 
Gomme Corr 
Number Catcvioter 
— Severs time tor rapid and 
AHI ond een in develoomen! 
AHI 
1290-7 AHT 


>» butomatic. 
SAFETY | HOOK 


BOLT TYPE 
CONNECTION 


BAIL TYPE 
CONNECTION 


SAFETY 
LOCKED 


ITS EVANSTEEL 


The very latest type of Safety Hook made 
of super-strength alloy steel with a tensile 
strength of 125,000 psi. Due to the self-lock- 
ing feature, the instant the load is applied. 
the hook closes and locks automatically. 
Load is carried entirely by a socket on the 
interior of the bail, into which the hook en- 
gages ...no heavy load stress on pin bolt. 
Hook knob remains seated in socket as long 
as load is applied, no matter how slight. 
When load is released, hook readily un- 
loads. 


avail 1b] in Ip 
tons and up. 


CHICAGO STEEL FOUNDRY CO. 
Kedzie Avenue and 37th Street . Chicago 32, Illinois 
Makers of Alloy Steel for Over 40 Years 
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PROGRESS, 


POWDER METALLURGY 
BRIGHT ANNEALING 
COPPER BRAZING 


Metal Conveyor Belts 


Ashworth Process 
Belts are job engi- 
neered for the specific 
end use for applica- 
tions from subzero to 
2100°F. 


ASHWORTH BROS., INC. 


METAL PRODUCTS DIV « WORCESTER, MASS. 


Bulfalo + Chattanooga « Chicago « Cleveland + Detroit * Kansas City 
Los Angeles « New York « Philadelphia « Pittsburgh 
Seattle St Paul « Tulsa — Canadian Rep , PECKOVER’S LTD 


WRITE FOR 
MLUSTRATED 
CATALOG 52P 


Sales Engineers 


+ Rochester 
- Toronto - Montreal 


BALL BEARINGS are 


UNIFORMLY CARBURIZED 


ROTARY 
FURNACES 


IN THESE AGF 


This is part of an actual battery of AGF No. 2G6A Batch Furnaces 
for uniform carburizing of Ball Bearings. 

For absolute uniformity of large production 
hardening or other controlled atmosphere 
treatment of small parts, you can always de- 
pend on AGF equipment. 


Write for Bulletin No. 1211A. 


1002 LAFAYETTE STREET, ELIZABETH 4, N. J. 


| 6 
7 OPEN HOOK 
j 
— 
x 
a 
le loads, use EVANSTEEL 
fot Hooks 
| Co 
of\mericAN Gas Furnace Co. 
act. 


Metals 
Handbook 


1332 Large Pages 
1752 Illustrations 
1057 Tables 

803 Articles 
1,620,000 Words 
40,000 copies in use. 


Just Published! 
Send for Your Copy... 


Here is a book without a competitor . . . a book 25 years in 
the meking. The current, 7th edition of the Metals Handbook was com- 
y piled and written by 68 committees of the American Society for Metals, 
more than 500 metals engineers were hand picked by the Society as the 
top experts, the men best qualified to write the most authoritative possible 
cdlemape book on metals, metal properties, fabrication and uses. The 
book they wrote is the Metals Handbook. It is divided into 37 principal 
sections, and contains 803 separate articles and date sheets on metals, metal \ 
shaping, forming, heat treating, welding, machining, foundry work, cleaning, 
finishing, testing, inspection, contro! and research techniques. Al! metals, \ 
all processes are included. The 64-pege index and 4-page section on 
how to use the book make it easy for any reader to find what he wants. 
Over 40,000 copies of this edition are now in use by engineers, metal- 
lurgists, designers, production men, executives, purchasing agents and others. 
+ your copy of the 1948 edition today by returning the coupon below. 
The price is $15.00. Second copy to ASM members, $10.00. 


American Society for Metals, Room 905 
7323 Euclid Ave., Cleveland 3, Ohio 


Rush me a copy of the Metals Handbook. 


ALEXANDER SAUNDERS & CO. 
Company Precision Casting Equipment and Supplies 
Address 94 Bedford St W Atkins 1-SSSO 
City Zone Stote New York lt. fe 

__| Check or money order enclosed. Bill me. 


Leco COPPER OXIDE 
CATALYST FURNACE 


‘ 

t Leco 1H-10C INDUCTION FURNACE WITH Leco SEMI. 
, AUTOMATIC CARBON DETERMINATOR, CATALYST 

i . FURNACE AND PURIFYING TRAIN 


PATENTED JET COM- 
BUSTION TUBE FOR 
INSTANTANEOUS 
IGNITION OF 

PLE. REDUCES 
ANALYSIS TIME AND 
INSURES COMPLETE 
COMBUSTION. WRITE FOR LITERATURE 


~~ of LABORATORY EQUIPMENT CORP. 
ST. JOSEPH 6, MICHIGAN 
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OJUMBIA 


MOTOR GENERATORS 


for 


Electroplating 
Anodizing 
Electrocleaning 
Electropolishing 


TONG TEST 
AMMETERS } 


@ REVERSING 
SWITCHES 


@ TANK 
RHEOSTATS 


Write for Descriptive Bulletins 


COLUMBIA ELECTRIC MFG. CO. 


4531 Hamilton Ave. ° Cleveland 14, Ohio 


PERECO 


PRESSURE SINTERING FURNACE 


This 
Pereco Furnace (Model PF-1414-CR) is an- 
other of the many research applications for i= 
the versatile Pereco High-Temperature Fur- = 


high-temperature ‘‘pressure-sintering” 


naces. It has wide application for sintering 
bronze, iron, etc., under varying pressures at Se | 
temperatures up to 2500° F.; and under nor- NY 
mal atmosphere or “gas-tight” for controlled, PERE 
reducing or neutral atmospheres. Compact EQPT. co. 
overall size, with chamber size 14” x 14” x Dept. 9, 893 


18” deep. Furnished with any standard make 
or type temperature control to meet indi- 
vidual needs. Pivoted pressure-jack frame for 
easy loading. Ask for full specifications—or 
details on other models. 


Chambers Rd. 
Columbus 12, Ohio 


Standard and special furnaces 
for temperatures 450° to 5000° F. 


Accurate TemperatureReading 
Cuts Costs—Reduces Waste! 


tae NEW PYRO cost 


THE 
Surface Pyrometer 


Here's good news for plants and labora- 
tories who've told us they wanted a low- 
cost, rugged instrument that will give ac- 
curate surface and sub-surface temperature 
readings under all operating conditions. 
The NEW PYRO Surface Pyrometer ts 
quick-acting and fool-proof . . . no special 
experience needed to operate it. Big 4” 
dial. Catalog No. 180 gives full particulars. 


THE NEW PYRO 
RADIATION PYROMETER 


Tells spot temperature 


instantly — in heat- 
treating furnaces, 
kilos, forgings, and 
fire boxes. No thermo- 


couples, lead wires or accessories needed! 
Temperature is indicated on direct-reading 
dial at a press of the button. Any —_ 
can use it. In cwo double-ranges for all plant 
and = laboratory Write FREE 
Catalog No. 100. 


needs for 


ust sightit... 
and press the button! 


The Pyrometer Instrument Company 


BERGENFIELD 8, NEW JERSEY 


New Plant and Laboratory 
Manufacturers of Pyro Optical, Radiation, Immersion = 
and Surface Pyrometers for over 25 years 
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casting 
will serve you best? 

NON - GRAN 


SAND CASTING 


NON - GRAN 


CENTRIFUGAL 


Non-Gran produces sand castings in any of the 
bronze-alloys to three specifications: (1) Air- 
craft; (2) high-grade bearing; (3) commercial — 
up to 150-lb. pieces. 

We also centrifugally cast bronze-alloy liners, 
rings, rolls, sleeves, bushings, etc., up to 12” 
O. D. and 13” in length. Send your prints to Non- 
Gran. Bulletins available: *“‘Our Story in Pic- 
tures’; ““A Report on .Precision’’; 
Bronze.” 


**Non-Gran 


American Non Gran Bronze Co., 
Berwyn, Penna., Metropolitan Phila., 
on the Pennsylvania RR. main line 
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Heat Resistant 


still sound after two hard use 


THESE PIT FURNACES for core and mold drying get 
bumped and nudged as heavy multi-ton core molds 
are hoisted in and out. In addition, the Lumnite 
Concrete is subjected to heating-cooling cycles that 
damage regular concrete. But over 2 years’ contin- 
uous service to date proves that Heat-Resistant 
Concrete made with Lumnite can take it! 

Lumnite Concrete has low volume change needed 
to withstand periodic heating-cooling cycles and 
thermal shock. Also there are no small units or joints 
in smooth monolithic construction which could be 
loosened by either periodic heating or catching pro- 
jections on the huge molds. 

Lumnite Concrete saves time and money from the 
start. One-piece walls are simply cast in place or 
“shot” on by cement gun. And Lumnite Concrete 


PIT FURNACES for core and mold drying at 
Lorain Works, National Tube Division of U. S. 
Steel Corporation, were quickly and economi- 


cally made using a Lumnite-sand slag mix. 


Walls were readily cast in place around 2 rows 
of ¥%" rods. Floor slabs and division walls are 
12” thick; outside walls, 15". 


reaches service strength in 24 hours or less. So con- 
struction or repairs go fast. 


This speed and economy pays off on many other 
jobs. Make heat-resistant, refractory or insulating 
refractory concrete (to 2600°F. service) simply by 
using a suitable aggregate and Lumnite calcium- 
aluminate cement. 


FOR CONVENIENCE 
of Lumnite and selected aggregates to meet specific 


use castable refractory mixes 


temperature and insulation requirements. Made by 
manufacturers of refractories and sold by their deal- 
ers. For more information write: Lumnite Division, 
Universal Atlas Cement Company (United States 
Steel Corporation Subsidiary), 100 Park Avenue, 
New York 17, N. Y. 


***LUMNITE" 1s the registered trade mark of the calctum-aluminate cement manufactured by Uniwersal Aas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


MP 


“THE THEATRE GUILD ON THI 


AIK” —Sponsored by Steel Subsidiaries 


Sunday Evenings — September to June 


SEPTEMBER 


Concrete pit furnaces 


RR 
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duction furnaces continuous and batch types 
roller hearth, roller rail, chain belt, wire belt, slot and tube 
conveyor types. reciprocating, rotary, car, bell, pit and other 
designs: complete with special atmosphere producers, and 
time and labor saving material handling equipment as required, 
Reflecting more than 40 years of Continuous researc h and 
experience, and outstanding engineering accomplishments, 
EF furnaces combine high heating efficiency, accurate auto- 
matically controlled cycles, and advanced designs that minimize 
maintenance, assure economy of operation, high hourly output 
and uniformity of product. 
Submit your production furnace problems to experienced 
engineers — it pays. 
THE ELECTRIC FURNACE CO. 
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